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* x © if suites ^m-y;^ $ >mm<DL-7 5. ; m^m^mm 

si^iatia^tus. t ^ y m<D%m&mi±. m tin «tt 

» ti^tc « Jg# * tc ssifc i- 5 «& &© ^sp^ * ;t/ s 5 c t a-e * a n o 

n'J^^^r'J^A • it-^T? ^^^.^ (Corynebacterium thermoaminogen 
es) tt, L-7> 5. > »©«»K«lffl*n-C^4ri 'J V V A • 9*9 5 * 

A (Corynebacterium glutamicum) (7l/b:/^r U ^ A • 7 f- 7 > ? 

A (Brevibacterium lactofermentum) ) § i: I3$K£ n U %-WfflWUZfrM£ tiS 
ifflM-ca&SAs, ^WSiiSftttrj iJ*/^f';»A • * A©30~35*C(;: 

*f U-t37~43°Ci:iS<, L-?** 5 >^^fi£©SJSSS ti 42~45"C i: i> ft 
UiMlZ ZsV hLTHS (fSBUBg 6 3 -2 4 0 7 7 9f) „ 
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-y^t K>m£.-&f8.mwmx'$>2>?x.>mi/>?—-e (^^¥7-i2i228-§-) , 

401/* S; >^xt Kn^±--tf (|#Hflg61-268185-«i) , v^io^fc Kd 

(i) iB?y*-s§ 2 fcre®07 5. ;w.&m-&mTz>s> >^?n. xa\ m?K;m 

£"^tf 7 5. y& 12 >) N ipo. 5 0°C, 5 fr(D&Mmmz 3 0 %W±©g| 

iejnjcij^T. if i<iiiti©7;yifflf^ if a, ttin, xfcfci£<a 

fc-atfT'S. y^iSjajfr^fc 0 N fro. ^U^A^f'J^A • lt-t7Uy*x 



WO 01/25447 
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£-a*r T X y KB2?!lfre>& t)> fro, nn/^xV'JA-t-tTUy*^ 

lewcfco-t, i%v<&ikmcD7x smcomm. wx, nm. xfct&tt 

£^t?T 5. y ^i2?ijfr£>& t>, fro, 3 'J ^n'^t 1 »j <y A • it — ^7 ~ y 

(5) 1E?|JS#1 0(ClBm©T^y^ie^J§*1-S^>^^«, Xii, HDT^-y 

isiejajcin^ i < &%iffi<DT k smvmm, j?Av xfct® 

tt^^tfT 5. J WMnfr *) , fro, 6 0-C-C- 3 0 < CCiJ^*Stttra<BEXH: 

(6) 4k:ia*or 5y»E5US*f s^^^fK, xau rar^y 
MEJUCijv^T. iSb<«£fc<i©T^y^©Bg&, »a, fd-an. xiia» 

(7) IE5U#-5 1 7~2 OlZiZmOT XsmmW<D^?1xfrZG >i?K. 
huBBT 5 y ^I2?y©^ftfrK:fc^T, l^U<(±i!tfi©T^-/®CDS^, 
#A, f^iO, Xfcti£&£^t?7' 5 V mmtf >K fro, 3iJ*;^f 

(8) ie?U#^2 2tCfB«6©7 $ yH&yiJ£*-r-5* W**ff> Xf±, ISJT^y 
»E5UCis^Tx 1 < iitl©7 5. ;m<DW.m. K9k. f?A^ tttia, Xl&M 
OL^tST 5 y&IB^'Jfr *), fro, ^U^/^r'^A • ^-^7^^^ 

(9) ie?ys-§2 4 i;tB«©7 ^ y KIB^W-TS* W^llx Xttx nar-y 
^i3?'Jt;*3l>T, 1 « U < ii&flCDT ^ y M<DWWi. >K9k. f?A, ftftK XfctSS* 
tiLZStsT X y$?13?ijfr 6Sc t>, fro, DU/^7^A^-€7^y* 

( 1 0 ) 2 6 \zi^m<D7 x j mun-zm?** >^?n, mrx 

yRKJllKisoTs i^b<fcfc£&<l©7'3;y^©g$!, ffiA, ttfiti, xtt 
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MifLi-^tST 5. y &?12?ijfr *) , fro, 4 5°C, 5#©f&J!liI&tc: 5 0 %Jii± 

© SI # t£ £ * -f -5 * ^ * ^ J — ;i/ tr ;i/ 1 > ^ * ; u * ^ ^ - M « ^ $ m f -5 * 

(11) K?'J#-^2 8fcfB®©T^y^fg?!l£;S-t£>* W^ft, Xii, |b|T^ 

y^ie^u:: &i^t, i ^ b < itmm<0T =l ; &?©«&, mx. ttio, 
m&zstsT $. ;mwfflfrt>*>o. fro, so-c, 3&<?>mmm'&i,z 3 o xa± 

©££#?§& -T 5 r ^ - * --fcfrStt ir -s * > Jf „ 

(12) I2??iJS-<§ 3 0 2. y ^E^JS*ri)^ W^K, Xfct, HUT* $ 
y lgKWC*H>T, l^L <«££<!© T^yi^ggli, If A, Wfll, Xtt 

^ffi^^tfT"?. ;mmn&e>i& o> fro, 4 5t, i o^-c^jas^fc 5 o%w 

( 1 3) ie^JH-^3 2 Kf3®©T 2 y i?12?iJ£;fr?-.5* >;1^J(, XBU |s|T5 
y i£ie?iJ{C*H>T, lSL<i±f£{l©T^yg!©g&, tIA, tt*n, Xtt 

JS&S-atf T 5. J &iE*!lfr£> & K> , fro, 3'J^Ai?TiJ^A.^-t7?>y 

(14) IS3?iJ#^3 4 tCfB«OT 5. y I?8E?!l£*-r5* W^ff, Xfct, |e|T? 
y HffiaUCfc^T, lgU<fci:&<I©T5y^CDg&, *3e, »a, ft in, Xtt 
i£tt£"£t? 7 \ J W&n-frbtt: >), fro, 5 1 0^CDiffllf(;3 0%tt 
_t©S#rgt££*-f £ 2 - *JfV^^*giTt K D-y^- — -tfrSttS*-T-5^ > 

(15) ge?U*tDiH?!IS9 8 0 tcfBf&OT 2 y g?12?ij£*-r £ * ws^ft, Xtt, 

isir 5 yg?i2jaj crista t, 1 ^ l < i*m®(D7 y &!©g|&, j?a, ttAn, 

X«j£ft£^tf T 2 smmWfr 6fc !3, fro, 4 2 °CT- 3 7 "ClCfctt £r§&£: H 

(16) IS?lJ*©iB5"J#^ 9 0 lzmffi<D7 X y ^iE?iJ£*-r£* >>^ft, Xi±, 
HT^yRiEJOClS^T. lSb<fctg&<@©7~ y^©gg|, JfA, ttifcl, 
XttiKffiS'&tfT' 2 J B£8lfr f>tt fro, 3 7°CT- 2 3 °C£ fctt 3 «t£ h HH 

^ x a * tt si _t © * 1 > at > 9 - « rs & * -r -a ^ > ; s . 
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mmnz&^-c, 1 s u < (iStflsoT 2 j ^©g$u tlx, ttftk 

teS^tfT^ y^iB?iJfr »?, fro, 'f V>>M/-h 'JT-t'SftS^tl.^ 
>;^K£:3- t-'TSDNAo 

(18) TIB (al) Xii (bl) C^tDNAfSS (17) ®DNA« 
(a 1 ) IB ?i\ti<D IB 1 (:ii2m©it»iB?iJ>!P £&£JM affix's t?D N A c 
(b 1 ) !B?!lil©iB?!JS-9 1 tlg^O^SiE^JXfilBl^SIB^J^^MS^ns 
/^v-WPJVi'xX-ftSftTf^^iJ^Xb, fro, -fV/hl/ 
— b ')7-«ffittStt4^>/^JlS3 - FtiDNA. 
( 1 9 ) IB?!J§-#4 ICb3«©7- 2 y ^iH?iJ**TS * >/^l, Xfct, IHT^y 

REait^T, l * b < tt^ffcDT 2 y i?©g&, X9k, JfA, ttjta, Kit®. 
&.%<stsT 2 t), fro, t^>;uc o - a*;u^^t^^— -ifat^tc 

M^tSi'VMi'lSn- FtSDN A, 
(20) TIB (a 2 ) Xfct (b 2 ) CitDNAt$5 (1 9 ) ©D NA, 
(a 2 ) IB?m©IB#l§^ 3 Kf3iffi©igSie^ £,&3^Kffi?iJ£-&irD N A„ 
(b 2) IB?'m©IB?'JS-!§- 3 KiBlffi©ig*IB?iJXy:|l3«*IB?dfr £iiS^ft3 
7-7^ v— hT. Y U >^ ^ > h ft^fTT-^-f 7" 'J X b> fro, 7i/;i/Co 
-A:*j;u#^>-7--fc?r£t4KW#-f 3* HtSDNA. 
( 2 1 ) @B9iJ#-^6 KfB«©T 5: J WMn^t %> * >/^Ss X«, PIT 5. ^ 

SffiaiKfci^T. l =g b < ttftffloT- 2: y ^©gJH, K&s f¥A, tttn> xti& 

(u£^tr7 5. y®IB?'Jfre>& U, fro, D t s R?£t££*1-?>* 
Y + 2> D N A o 

(22) TIB (a 3 ) Kit (b 3 ) CftDNAtfeS (2 1 )© D N A 0 
( a 3 ) IBjya©iB5»J#-§- 5 Cffitt®«SG$)fr& & 3 J£«IE?iJ DNA. 
(b 3 ) iB?«m©IBJaj»-s§- 5 £ffitt®8££ftXttHff££9Jfr &H£i£ft£ 
77-f7-i^HJ>i?x>h«t*ttT-eA-f^'J^'fXU fro, Dt sRffi 
ttStfS^V/^SS^-Kt^DNA, 
(2 3) K#l#^8 CfE$©7' 2 smMZ&iZGT >^?S« Xtt* ^17^ 

ttE&IK&i^ l ^b < itlkmor $. y ®©g&, JspA, tt*n, 

teS^tfT' 5. y ^IB?!lfr 9 , fro, D t s RrS&S^-rS* 
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h't^DNA. 

(24) TIB ( a 4 ) Xtt ( b 4 ) C^tDNAT-JiS (23) fflDNA, 

(a 4) S5U*©E5U#-^7 tffittOJ!SaiB50*e,«c««aiE5!l4$tJDNAo 
(b 4 ) K?'JS© IB 7 CfBtt0fi£S9JXttftg£S^fr ^HHsn* 
T^-f v-i;* h ij >^3: > f. «t*ffT"eM>f X'J XL, fro, DtsRffi 

(2 5) EJ«StlOCE«©7S>'iSJ!lfe*t4^>/^I, XB, i7 5 

-'■mci^t, i «b < {±stffl©7-$ y ^©a&, mx, nm, xa 

j&'feS^fcT' ^ V ^IE?!jfr fro, *Z.*7)l? h — -ifrS^$r^-r -5 

*>^£K£=J-Kir.5DNAo 

(26) Tig ( a 5 ) Xf± (b 5 ) iC^tDNAffeS (25) OD N A. 
(a 5 ) lEJaa©S5U#^9 t:l3«©**iBJiJ*&ja:SJeatBB5US*trD N A. 
(b 5) iE^J«OiB^J»^9{;l2iEO^SE?iJX{iP^3SBB?!J*»t ) |aia$fiS 
h'j>^i>h&^ftTtA^^ij^xi/, fro, *z*y)i, 

(2 7) iej?ijs^9 3 ciattcrs jmmm*.m^z>9 >/^i, x&, isir* 
^■E9iic«^t« i%is<izmm<DT$.sm<Dwwt, #a, x« 
&iiL&-£tsT 5 y^ie^jfr e>& fro, -< >^;i,? — -if?stt^*-r-5 * 

IS3-Ht5DNA. 
(28) TIB (a6) Xtt (b6) CftDNATSS (27) ©DNA G 
(a 6 ) K$!l&<D££|«-5 9 3 CIB«©^*E?!lfr e, ft £^*E?iJ£^tj D N 

A, 

sr^-fT-t^h^^ivniMK-A^/ij^xi^ fro, ^>-oi 

(2 9) IB?<J#-f§ 1 7~2 0 CgBfjOr ^ y gUJAJCDI^-f ftfrfcWr-5* 

X«, ffiiBT'S ^MJao^-fftfrCfc^-c* iskbm©??;!© 
»A, Xfct3£ts7.£^tr7- ^ > g?SE?!Jfr £ft t), fro, 

5. >^©^!?a^(cli^1-S«tg^*t-S^ W?* ft, S3-Kt5DNA 0 
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(30) TIB (a?) Xfct (b7) C^tDNA-C** (29) fflDNA, 
(a7) E5«*C0B5a« 1 6 Cffi«©«*E5!l*» & «t S*3iiB5US$trD N 

Ao 

(b7) e$i&<z>s8is-9 1 6£Ett®«£B9Jxt±nttaHBH*&iiH£*i 

(3 1) ZCIBmoTSy'MBM***"** Wt*H, 07 

UfilEJ!ll;iiV>t, lSKiiSi©7^i®ilfe, *fc x ffA, ttj&K X 

(32) TIE ( a 8 ) XI4 (b8) IC^tDNAT'SS (32) ODNA, 
(a 8) Efll*©EaiS^2 1 Cftlt<Z)£&E8lfr 6 ft 5 £^tf D N 

A 0 

(b8) Eai*«DE5!l**2 1 £Btt0ttaHB9JXttM£B*l*&ll»$ii 

(3 3) i3?'j#^2 4i,zmm<D7 z xtt^ mm 
smm&uza^-c, i«Ktt»i<07$;soiii« at*, 

t^i'VA^SJ^-HtSDNA. 
(34) TIB ( a 9 ) Xf± ( b 9 ) IZ ns? D N A H $> 3 (3 3 ) ©DNA„ 
(a 9) E£I£<Z)B8I#9 2 3 tCfBtt®££IB8lfr £> & 3££E8I£$&D N 

A 0 

(b9) B8l$®B8f#?2 3£BlK0ft3£B8IXB:!qIJft;£B8lft>&n£!3n 

( 3 5 ) E?iJ*-^ 2 6 KE®©7 ^ X«> IDT 5. 

>»»E5"Jt:*^Ts l%is<l*1&m<DTZ;M<DW.Wis *#A> ttiDs xti: 
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(3 6) TIB (alO) Xfct (blO) CStDNAfii (35) ©DNA. 

(a i o) mnmcomwrn^z 5<c£tt<z>£&fB8ifi>&&£g£S9!ig£trD 

N A. 

(b 1 0) fe5IS<Z>£8l#-5 2 5 ££tt®«£ffi9JXtt@%££?dfre>flSi$ 
iisr^^T-t^h^^iVF&MTT-^-f^yf-fXL, fro, 

( 3 7 ) 2 8 lZiZM<DT 5 >> BIE?'J "f -5 * W^Sf, Xfct, I^T^ 

y»iB5»Jt:iJi>-c, lSL-<ti:»«©7 , S iK9k, t¥A, tfiuu xtt 

2»(ftS$trT5>'BiE5!!3&>6«t0x 7" 3 = * —H rStt f 5 9 R 

53- KTSDNA. 

(38) TIB (al 1) Xtt (bl 1) CStDNAT-^S (37) (DDNA. 
(al 1) E3?y*OE9!lS^ 2 7 K fB*£©Jga£I25!lfr & -5 *g»K5!l S^a tr D N 
A 0 

(b i i) mwrnnrnvm^ 2 7 £iB&<D£a^^xttH££Baifr£>H£!$jt 

(3 9) B2?iJ#-f§3 OtfB^Cr^y^iB^iJSr^-rs^V^^a, Xfci, 1*0:7'^ 
^■EJiCt^T, lSU<litl07USOift > J$A, ttin, Xtt 

j£tt£-gt?7 =; y^IBy'Jfr !?, fro, v ^iV^^t H D^t- -t?rStt£ 
StS^/^ISn-FtSDNA. 

(4 0) TIB (al2) Xfci (bl2) CftDNAt^l. (39) ©DNA„ 
(a 1 2) IE&l$<Z)£3IS-5 2 7CIBfj0«»IE*Jj!p&«c*tt3£ffiai4£tfD 
N A 0 

(b 1 2) ffijySOEMM 2 7 CBB®©S*ie9!IX{illig*ffi?!Jfr 
*t£ 7 =7 4 -?—£7. h 'J > h ft^ftTT-vW 7" U V-i XL, fro, V >? 

(4 i ) i25!js^3 z\zmm<D7 ^ ;Mn&m-rz>$ >;*5>m, xs> isit^ 
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^■ehic&i^ <itmm<DT 5 yg©gg^ #jd, x« 

(4 2) TIB (al 3) Xfci (bl 3) iC^tDNAf^l, (4 1) ©DNA. 

(al 3) E5U*©E5U»-5 3 1 £ffi*©fi£E5U# 6«e 3ffi3SKai*^tf D 
N A. 

(b 1 3) K*m©Eai#-9 3 1 tB*©«*Be5axttH*affi59A> 

(43) E5y*^3 4tia*©7 , 5>'»syijs*-r*^>/<^iiN xtt, mr ^ 

VKEfllKiS^T* l«U<tt«ffl©7 , $>'R©ittt, *5fe* ffAs ttilh Xtt 

(4 4) TIE (al4) Xfcfc (bl4) l;itDNAf$5 (43) ©DNA, 
(al 4) E5d*©E*J*-3 3 3CK*©lS»BMa 4 &fcatt*E*J&*trD 
N Ao 

(b 1 4) EJU*©EJ!I*-9 3 3 £1iBttcZ>ig£E$!IX(ig|:g£E5lfr e>HM£ 
tl 5 77 -f 7- 1 7 MJ > ^ i > h iSjfettT t- A -f 7 'J X L, fro, 2 - * 

(4 5) Ef!J*©E5iJS-^ 8 0 \ZUW,(DT S. y RE^JS^f £ * xfcfc, 
HT^yKEaifcfc^T, lSU<t4»«OT'5 y»©Bijls }|A< tti&k 

XiiMttSr^tfT ^ ;iEW*&&!), fro, 4 2*C1?3 7*CC*»*fg<4fcra 

HtSDNA, 

(4 6) TIB (al5) Xtt (bl5) ICftDNAf^S (45) ©DNA, 
(a 1 5) Bai*<!>EH«-?7 9 £8Btt<Z>Jg£E9Jfr &&£J8£E8l&$trD 
N Ao 

(b 1 5) E5U*©E5UM7 9 CtBttCDttSESIXttHMEaifr e>K3S£ 
tl5 7? -f 7 - 1 7 h U > ^ i > h iS^ft Tt A-f 7 ij^-f X I, fro, 4 2°C 
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(4 7) IE^JSOIE?iJS^9 0{CsB«cDT^y^i2^J^*-r5 9>>'^H> Xfi, 

pit 5 ;mmm\z*>ux, <i±mm<D7 s. ;m<dw&s sa^ ftin, 

XttiS*£t£-aif T = y^@2?ijfre>& fro, 3 7 °CT" 2 3 °Ct; -5 rStt i; P 
A 0 

(4 8) TIB (al6) X(± (bl6) IC^tDNAf $1, (47) ODNA, 
(al 6) K?!J*©ffi?!|#-^8 9 £f3f5©££lS5>ia» £ £ig»IE?!l £^&D N 
A. 

(b 1 6) fE$|«©S£IS-5 8 9 £gBttOg££9JXttl3ff£I2&l4>£>nK$*i 
5 77 ^ Y-tx I- 'J > i > h 4*ftTt- n-f 7 'J ^-f X 3 7'Cf 

2 3-C{ci5ttSrStth|Bl^y(i^ttJW±©^^>^^> ; 5'--fe-?SttS:#t-S^ > 

(49) l-t ^ sm&mmzm fro, (17) ~ (4 8) ©^-rnfr©D 

N AfraiA£*t£«St£^£igifet;:ig« L, L - T X J ®?£tgifeK 

9 >^?mzsi 1 tc^-r. 
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3Sn sti -R- cr 


r4+ oD 1 

GbSKl 


2?M -5R- -E- <7 






pik 


"Kll -=51?- 11 10 1 c no 

0Gp"J Igr^ 11 , lo, lb, yo 


scrB 


iffiH Till -5^ F 3 1 C 


glUABLD 


Till W- C3. O 1 


panA 


3C-1 TT| 1 JBtt. BOO 


pc 




ppc 




acn 




icd 




lpd 


I2Jaj#-s§33 


odhA 




gdh 




gltA 



^VS/M/-h U IP — -K (ICL) 

7^Co-A*W^5/7-t*BC^y^L- y h 

DTSRIIfil 

DTSR2SS1 

***;7;i/^ h * — -fc? 

kf )V tf > ^ # * > ^ --if 

r k k nv*° 7^ y r t y or f-r 



3 , 2 3 , 2 5, 3 1 3 tZ#ttZ>*-7> • U-t^ >^ 

•71/ — A ( O R F ) . Ig#]#-*§- 1 6O4SIO0RF &^-fft*>GTGfr £ 

E*J#-516ti:4ocD0RF&**, 5' «fr 6 JRfcgluA, gluB. gluCJS 

t^giuD^^f js-r So 

±I2CD*D N AMU =MJ g ■> A • — ^7^ y * XAJ123101* (FER 

M BP-1542) ©»e«:DNA*&#(j|$ixfct>CD-Cft*c 1BU AJ12310ttfcJ\ -f 

1 1M1 3£^-f DNA&, -f >^;i/^--Bffii±SU c S/i-^D — ^Ufbtt* 
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*-f £3 D ^n>pj- V >>A • 1t-t75 ^ y**AJ123401* (FERM BP-1539) R 
VAJ12309}* (FERM BP-1541) 7> h * tl*tlMfr&£ tltz i> OT ft £ . 

• y— tri y y**AJ12310t* (YS-314«fc*>«;acn4) 
£7jtAJ 12309** (YS-155tti:*)^^tu^) ii, 1987^3^ 10B £iltt£S#X£& 
^^X^Xilft^Sff^FJr (S5ffiS-t 305-8566 B*ISMo < Ifrpf-T 
il#3§) tCs #^H{IFERM P-9246^7J>-FERM P-9245©Sf£S^T'*&E^ ix. 

i987^io^27Bti^^^^ \-ikmz^< mm^mz&mtfti, SIES^FERM b 

P-1542SU C FERM BP-1541 * ftT H 3 . 

AJ12340J* (YS-40*fei:*)l!r>$^-5) (4. 1987#3H 13B C X^fe^^^^x^: 
XftSffigf^fifr 305-8566 B *H^M«"=> < {Srf5*-T B 1 # 3 ^) 

(C FERM P-9277«DSffi#*-C*KSil* 1987^ 10£ 27B {3 7V^7, YfklfylZ&l 
< m^mz^^tl, FERM BP-1539#tt^£iXT^-S 0 

fts EJUS* 1 1, 1 3M1 5 {r^r^gl23?iJ{4, scrBCDgp^-ia^J-t-ftoTv 
IB^JS-t 1 1 JSilf 1 3 ttlE5U#-^ 1 2fi{F 1 4 (C^f-f > ? —■eogbfrs' X 
J WMn^— ¥ LT^So 

^?iJ^A'7?F77- * AH©}!^©^^© § fit) ht Sate-?® IS* 

^^^C^^DNASfSttJPCRSffacttaot, Ifcff TZZt 
fe^W ^-Y -B-S/3 >Ci 5, 3 'J ^/^^ 'J A • -b---E T ^ y y^-^CD 

zm^xv ; At ztfo z.ti,z£-?T$>. B^fctsie-f^ft^t 

fcfTaKaRa LA PCR in vitro Cloning Kit (^ffijig (**) §0 Sffll^ff^Cttf 
^^^IrtfDy^-b - («T, r GDHj i: 4, n 5 ) - F 
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tSDNA (JUT, r gdhj 1 v> o ) fct.. ^'J^/^tU^A • 1t-t7 5; 
y*7, ^Jx.«n 'J Zrttrr 'J 7 A • ^-^7^ y*XAJ12310**©&fe#D 
NA4>6, HM*DNAIiliJ:b, iB5"J*©iB5>J*^ 7 7 fiV 7 8 C ^"TiM 
»ffi5U 7*7 -iV—SflJ I,* fcPCR (jt?U*5— « ■fi-f>' l J7^->3 

-5c 

*i —If (BIT r CSj tb^o) S3-rt5DNA (ttT, 

rgltAj H\ =i U*/^f'J f A • »-*7? > y**, tHfctta 'J 

*t\9r <) 9 A • +^-t7 ? V y*7AJ12310»©»gi#:D N AiP?., K&fite 

*mtH u ^©^©^sie^jKatn^taarLfc* ©-£&*,, 

>JsfSB^©DN AJ±, ±13©* UTlEf#^tlfct)©T-$)5A s , #$6BJ©DN 

N A 5 -f 7*5 »; -*»£lRf§-r 5 C iifcT- 15. 

IMDNAffllg, tMDN A7^ 75 »"— ©fl*>U 7* U y^ -t?—> 
a>, PCR, 75^$ HDNACHIi, D N A <DWffiRV&&, l&tU&»m<D 
^Sii, Sambrook, J. .Fritsch, E.F. ,Maniatis,T. , Molecular Cloning, Cold Spr 
ing Harbor Laboratory Press, 1.21(1989)(HBfE^ ixX ^ "5 e ^^A 1 )* 
— ^r>7*tt, TUflS©dr.y K #J;UiTaKaRa LA PCR in vitro Cloning Kit (%ffi 
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ft (**) BO Sffl^Tf? -5 d il^T-^So 

0!l;U£Sau3AlT-$Hb U 7 iS u-7. VfrmMMlZ J; D #B it»4~6 
kb©DNA7 ? &~ ^ > y*m.m-T2>o i^iltDNA77^^ > h £pHSG3993f© * 

&fC. ^Si^fifeT-v-Y "7 — © Jg jE £ Hi ^ c ft 5> © 7? -f v — gffl 

CR$fr% HHIBrtf-tfW&ftfcrv-r x--£*? ij-=>yffi77^ 

▼ — fcLTJBt^ 7-7^^ K5-f 77'J-^^ISbfciIfex7-7^$ 1**119! 
fcbTPCRSfrW Bfti: fSDNAfrrfrfc^tf^ n->$liRf5 0 

v-->ift Lxmmm^ifim ^n^^contn d --p cR&n a 

~ 7 K I3« U fc c 

Jtf3©<fcd£ bT3M?$ftfcJgJHg»#fr&ffl»;lD N A£3g«! WXmK 

v>^mmA*9 4 > 3 >mmiz& s&jgu mmmqz 

A * - dr > ^ C J; t) * £ # £ Jfc ft f 5 . 

#$gHJl©D N Afi, 3- KSftS* W^f|#;$:3fc©;8t^£*ir-SI8'K lg 

Ki±a*©(ft«-coi3iu<tt»fli©7'5>'»©«a % ffiA, (*ip, x 

(iiStiE£-atr* >/^f?3- K-rS^©T*feoT*)ck^<, CCT-x r ISfij t 
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tctt, bu82 r ifcf@j 8U 2~ScSfBs £?3;b<fcts 2~§& + f@> <fcb#£b<«: 
2~ 1 0 fiT-* So 

*»E5!iatJ c 7 , S ^KK5!I©ffiHtt»*fttx Lipmani:Peason©;£i£ 
(Science, 227, 1435-1441, 1985) «Ct!) % $R©V7h*x7 (Genetyx-M 
ac computer program^ Software Development Co., Tokyo, Japan) SrfflV^Ttt 

GDH&, GDHSKUSrar^RBJU^ttKttU 4 0 ~ 8 0 %&L±. # £ b < 
fct 8 0 ~ 9 0 %W±CD«Hi4S* U 42'CTf37'CCi3ttSGDH«tti:H«XH:* 

*ijji±©iSffiS*-r**©T?*^T*> «ti^. £fc> NG r Mj tt> 2*>£3o 

0©s b < ii, 2fr?)50I, cfc!5$?£b<J±2ip£>10fflT-&3 = 

csau cs&flisR-rar i-'aiasu^^jr^bx 4o~8 0%w±, $?£b<fc* 

80-90 X£Ub0ffiHtt£*U 37°CT-23-C(C i> It SCSrStt i: H«Xtt* tl fel 
±©tStt«*-ra4>©-C»oT*.fcV*. S huIE rftfflj B\ 2 S> 3 0 Of®, 
$?i;b<tis 2*>e>5 0{®. <fc S SF £ b < it 2 1 0 fflT'&So 

±gE©«fc -5 &:fc3t£©* K fcHRKHc: PI — © 5> > £ 3 — FtSDN 

N ACD^SI3?!l$:Sl^T-5Cl tiZ iotf e.tl5. ±IB© cfc 3 $ *V 

ItSSl Stl t @fl!)(Oae?S3-l f tiDNAi«»t«*t*« 

•>i'J t7-Jg<Sffltt£, *ftttJfM*£&ttN-jt ^;w-N' -- r n-H-= h d v ^ 

(ntg) b < ttf&mmmoMig&mmmizm^ f>nti^tiif:<t 

_tf3©J: ?&£*©■&. ffiAs ttftK Xtt»ffi«KH\ 3'J * 
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bStS (mutants it variant) &^£*t,£> 0 

C ttCi-pT'feWSC fcAS-f^-So tuKYSttt LTtts GDHT-{i42°CT-. CST-f±3 
^©JiSlH^JSr^-r-SDNA^?., ig^ & 7^ -f ^- fcfflf T P CRIC<t D SIM 

«xtf50 X8l±<D*8ltl*t5DNAH±#A<f tftj; Dffi 

i5it47yigi,>D n Ai§i±*5/N'f ^'j y-fxi&v^tt, ^s^tta«<D-y--!f ww 
^'j^^-i/sxoai^MT-sseo-c^ lxssc, o. i%sds, 

$f^U<(is 0. lxSSC, 0. l%SDS(:i|t51gSfA^7iJ^ 

#$gBJ5©D N A£, »£fl!^ T Sit: K«fc t) % 

t*ifn©DNAt»j6Ufci'>;OBft|iat4Ci:i«-C*4. 

3H5?©$g:EKffl^-5?&±i: UTIi, /l/t/^r^A • 7^ (-7 7- > 
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&>£t %>M / ?<D%immj&, *y*D7-f -fe^ • -fel/ IfS/ji (Saccharomyces cere 
visiae) ft Hi t&tf £®^(D|iMSBJ^ lb MM. ffl«3fflfi#*tf 6 ft £ 

£ft&©i*TttWtt«BL wen y *s«DBatf jis/x y t7 • 3 y uv^ 0 

iH>T a»«»RTt&*c^**-D N ACS* LT«*iDNASiRU CftS 

-#$?£l<, i&iottaart-eeAiesprftft*©**?* u<x puci9, 

PUC18, pBR322, pHSG299, pHSG399, pHSG398, RSF10103g#^ \f 6 ft £ 0 

=3 y *aMa<z)«iBrtc*^Te»«»prig«c^^^-fc lth, pam33o (w 

WB58-67699^^«#SR) . pHM1519 (WHRB58-77895'9&«l#lfR) «#«*fcf& 
ft^o £fte><Z)^^*-a>*>3 y *SIItt*7 , 77 $ F&SfMKHRTfB 

PAJ655 i^xyk70»JAJ11882(FERM BP-136) 

3U*A* ?rWA • WS* ASR820K ATCC39135 ) 
PAJ1844 l^xUb70UAJ11883(FERM BP-137) 

9?m • J1^HSR8202(ATCC39136 ) 
PAJ611 lyxUt70DAJ11884(FERM BP-138) 
PAJ3148 a9*;r*r , JW-^*W$HSR8203(ATCC39137) 
PAJ440 M*m-X*7*fWAJU901(FERM BP-140) 
pHC4 lVx»Jt70»MJ12617(FERM BP-3532) 

**«oDNAi:j y *sait«ftt8^**-safii/ta*»iDNA 
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?-£<, assa, t 4dn au y#-*-£^TfT?©#^®T&s„ 

K- 1 2 tC-O^T$g££ti,T^£«fc5fcs SgBSfflflgS^b*;^ £ 
AT-SftS LTDN A©jgjH±£it-r£& (Mandel.M.and Higa,A.,J. Mol. Biol., 
53, 159 (1970)) tffet), • X7f 'J X iz o $g£ £ tit O -5 <fc o 

fe> lf5iePg©^fla^?.=3 >tf7-> ht;^IlltDNA5iAt5*ffi ( D 
uncan,C.H.,Wilson,G.A.and Young, F.E., Gene, 1, 153 (1977)) $> 2> 

ua> • xrf y* N tti6E«;aiFHtsfco^T»&nT^s«k5«u 

7xD7*v^ iCttilCbtllixDNA^DNAggltiAtSSa ( Cha 
ng.S.and Choen, S.N. ,Molec. Gen. Genet., 168, 111 (1979);Bibb,M.J.,Ward,J. 
M.and Hopwood.O. A. .Nature, 274, 398 (1978);Hinnen,A.,Hicks,J.B.and Fink, 
G.R.,Proc. Natl. Acad. Sci. USA, 75 1929 (1978)) *> Jfc m t* £ -5 „ ^y*^ 

iic*uttt, sg/t;^a (ns¥2-2 o 7 7 9 if^i#i) 

<fc <S o 

^tf^^tC®M^;i/^ ^BUbDUfei: £ C, |s)3ffiS#D N A£^ t) iitf C h&X' £ 

£?>{c, 3 y %.nf?T y a • +*-— ^ r ^ > y**©j&fftel&a, ^fiSMS:^ 

^&5Q.S (FEMS Microbiology Letters, 151, 135-138 (1987)) m<D Ztl5 
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*T?»fli**fc*i«fcDNA*^tr»*K:«ft/t;i/^*Biinl-*ci:K:j:o 

t-i'-SMLtfeiU. ^ ^ ^ — i: IT, 7D^E-^-$:^tf^^^-5ffl 

&mx.i±%ttiim*>&m? whiffy 4-, ^«a^ D Th^7 7^-, 

fl«Jx.«, • 7^7 h77-^ A©GDH*537-C 

ttiE-C«*eDH©J*iStta«*<, 42-C^jE-CtStttt*U<fiTr40K:»Lx * 
»3B©GDHtt. 42*C-C37iCfc*tt««tti:B«xJ4*iltt±©GDHSttftwr. » 

GDHrSttfi, «|*.« % lOOmM Tris-HCl ( P H8.0X 20mM NH<CL lOmM 
W^F'JDA, 0.25mM NADPH 340n«t*O-4«**<oSfl5 
SraiJ^-fSd^tcioT. C § 5 (Molecular Microbiology (19 

92) 6, 317-326) . 

Zfzs 7~l< KrtZT- V $ A • =7 5 Y 7 A©CS#23°Ctti£-£-«t)CS© 
ttffitttfJfiK* 33-Cf*iS-eatt^^L<{£T-r5®{C^L, *«WCDCStt, 37'C 

37*CKUfcr4?Sttott4l!|(Z>SttS^-r 0 
CSffi&fcfcs #!Jx.i;f N Methods in Enzymol., 13, 3-11 (1969)£f3«&©;£&f;; «fc 
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fStt£*T3o -n/tr^O**^**^^— tftt* 4 5-C, 5#© 

flM&9&£ 5 0 Xtl±0»#fitt**tft. 73r^-m 5 0t, 3#©tfc 
ffli«l:3 0X«±O8#SttS*t5. ^;*x>lTt|»Dy+-Btt, 4 
5°C, 10^©Ml^i:5 0%)-UfflS#Stt^*t5c 2-**VW* 
8ftFDy7-Btt, 5 0°C, 1 0#©tt»3«C 3 0 XfiH±©8»§pJSttS# 
-f £<> 

f ©Sat-^St2>c ti:<tot, Jfcff-rsc hfcT-t5o 

*^B|®DNA09*.> pfks pdhA, pc, ppc, acn, icd, gdh&tt'gltA ( £ *x 

St, dtsRisi>*dtsR2{i, ^vzmmmtftwm&mztttzw&ztt^irz 
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sRlSU f dtsR2«e^^^ti^s MM<DL- V "J > 3 mtl £ ft 

5 (W095/23224^HP£2r§S^>:7 U y K ¥10-234371-«J&$g) „ 

="J*M*fflM^©L-^;i,* 5: >Wt3immizi5^T, aceA, accBC, lpdX&od 

fe, gluABCD«L-iOU* * >^©«l»)3i^^©Se^^7^^-T-fe b , l> 
*ML-y/^ 5 >m£.mmiZjS\,\-C., gluA> gluB. gluCfe L < tegluD, X.l±Z 

ft*>©m, zm, 3iH<ii4i$^^t5aiat), 

£ L - >?)Uf> K >^M£it;*:;* -5 C £#T-§ 5, ^^©aceA, accBC, lpd, 
odhAXtfgluABCDfct, g*fe#:±© C ft ® S^^f -5 © V% -5 d t#T- 

©*$»§*#« £Hr W^^>aS©lglt-trfeSo $Om->u 

mmmtLxit, mmT>^-^A, is?>tr^A, ^Yb^v^-^A, 

^yh>, m^*z, m®^*x, mm^*z, n-> • j -y ■ y*- x 
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mmi*. mtoizm-. a^jfJSift.tsM^ftTt- 1 6~7 2mwm 

Jg-f £©#<fc < . Jg»?Sg?{43 0"C~4 7*CtC> tg»*p H(4 5~ 9 So 

So 

0 1 t4, n >J 'J £ A • t-t7 5. y ^^^AJ12310^S^yu tf^N'^ 

r^A'7^h77-^ >^ A2256^©y;i/^ 3: K u >f:h--fe*©rS£fe 

0 2 f4, AJ12310**S^2256tt©^^^ S; ^K^fc K □ ^^---lf ©^££t4£ 
0 3 l±> AJ12310&& V2256**©^ > * --t?©rStt©S^tC 4 S^-fb 

<&^t0t-&&o 

124 (4, AJ12310^StK2256^©^^>K->>^--l?©^$^tt^*1-|llT-* 

So 

12 5 (4, AJ12310*St52256*©l' VJ'hU-h'J 7 — -t?©rStt©SS C 4 3 

0 6 (4, AJ12310^SU c 2256t*©'1' V S" h U— b 'J T — ^©Sk^tt^-TH 
T-$»So 

0 7(4, AJ12310^Sy c 2256tt©*X*7;i'^ h ©rStt©jSS{C J; S 

^-fb^^-TE-Cfe-So 

0 8 {4, AJ12310ttSt>*2256^©^^*7;i/^ h — -tf ©Sfcg^tt £^"T 0 

-C&So 

0 9 {4, AJi23io&£V2256tt©*;**^/ -;nf;n;>i*;b**->7-t' 
© rSttOSS 4: 5 ^fb S ^ f El t- S o 
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mi lfct, AJ12310tt»tF22561*©-7:3 a *ffc$^ 

HI 2 fit, AJ12310»SV2256»OT3^^-HfoJ»$^e§^-rBlT;fti. 
B 1 3 li, AJ12310ttSU r 2256^©-f V *i>g?;rt K D -y^--fe*rStt©Sg 

£«fca£fb£^-r0T*&3. 

m 1 4 (i, AJ12310«St>*2256«©^ V ^^V^^t K n ^ :*--■»?© *fc g £ ft 
il 5li, AJ12310»Sl>*2256^CD 2-t*V ^^U^^K^t K D-T :*--•£© 

HHHt, scrm&Tmmy^x s. KpscRissowMS^^-ria 

Ell 7fcj\ pdhASe^^tEr^^ S. KpPDHA-2©fl|^^^t-|2lT-afeSo 
01814s pdhm&Tm^miZ&ZL-yfr? * S * m tit & -5 . 

( a ) : 37-C ( b ) : 44°C 

0i9», icm&^mmy^ * t KpicD-4©#m£^-fi2i-£ & z . 

(a) : 37-C (b) : 44'C 
13 2 1 ft, 7-5X5 KpHSG299YGDHSU c pYGDH©«^^^f HT*-5. 
02 2fcts 77X^ KpHSG299YCS&tfpYCS©$f^£^-rBT-;&3o 

% m £ jgfifg -r a fe ft g?g a OT^m 

< 1 >n 'J ^M^ir >; £A . -y- — y y^X077^ 5 h-7-f77 U— oft 

H 

3';*^7"^A ■ t-t7^y^^ AJ12310**£, CM2B*f*lglfe (-Y - 
Xhi^^h^^h (DifcottJH) lg/dK ^'J^7-h> (B*KX1!) lg/dK N 
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aCl 0.5g/dk 10>ug/dK pH 7.0 (KOHT-MS)) T-37'CtC X 15B$R5Jg§i 

Us lOmlCDigftMfr*., ^&#DNA£ffcfeftDNA«Ji±i* v V (Bacterial Genome D 
NA Purification Kit (Advanced Genetic Technologies^^ ^^ TBUfi b fco 
HWLfcDNA*. #JKgi#5fiSau3AI£fflV'>Ta5#?S'fb U 0. 8% 7 jtf D y ;v*« 
SJclftStT^, DNA^^-B Ufc^tC. «j4~6kbCDDNA7 7 > h teVfrfrbV) <0 Hi 
DNAy;u}6tti^ y b (GIBCO BRL# S Concert™ Rapid Gel Extraction Syste 
m) S^iT-l'XcDDNAEBTitSm^Ufco 

7*7* Si KpHSG399 (^jgjg (#0 10 ^BamHIT-^^fS-fb *SS7;i/*U 
7«77?-f (CIAP ; 5g«3£ («) 80 Sffl^TK'J >I?{bb/fco 

TatfSU »£>*ifcttlft*.'<*$>— gfflHT^S':* 'J t7 • 3 U JH109SJBH«E 
&bfco Jf5Ktetfe#©StRi±. 30/zg/mlcD*U7A:7:t:=::3--;K 0.04mg/ml© I 
PTG (4 V7D hT;i/- /? - D-^3(-*"7^h^vy^H) , 0.04mg/mlcDX-Gal 
(5-7Dt-4-^DD-3--f>H , J;i/-/?-D-ii7^h>l ! ) S^tfLB 
*3US*fe 1.5g/dl£$ir) ±KTfrV^ n = -£&4000u a =— J* 

fl Ufco 

cd ffl s r s a e =¥■ t © t- t 5. y n u ^ ^ t- & # £ n t v > 3 ft ^ 1 c a -3 v ^ t is m 

-3oi£frbfco 

y y <? a • tr-^rs: y >y^^AJi23io^o^e#DN Asist b 
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l/fc*ttfi^'J^7- b'TPCR^irofc^i;, mum*&&tbt>titc a & 
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CATCCACCCCGGCTACGGCT (37) 
CGGTGACTGGGTGTTCCACC (38) 
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toco 








scrB 


GGNCGHYTBAAYGAYCC < 
GGRCAYTCCCACATRTANCC I 


CU 

O 
>* 

o 
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^ cr 

(5 O O OE— 
._i 0)0)0)1 
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LO WOO 
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OOOOJ 
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es o o ■ 1 

CD CD S X! 

a co wiocd 

C— CO - — « • 
CO Cv» 

P PPP 

t^* — itooa 
CO coloc— 


Ou 
-Q 
co 

CO 
LO 












CU 


CGTCATCCGAGGAATCGTCC (43) 
CGTGGCGGCCCATGACCTCC (44) 


o> 
o 

>» 

o 
CO 
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cd 

« o oh 
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ACGGCCCAGCCCTGACCGAC (41) 
AGCAGCGCCCATGACGGCGA (42) 


CD 

o 

>» 
o 

co 

co cr 
cd 

C O OH 
< CD CD 1 

S CO COCS3 
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nHhA 
pUILri 




u O / J \ » 

3 , -»5 , 7°tT?- 


AATCCCATCTCGTGGGTAAC (48) 


APTnTHTrr ATonoTrTTfiRrrp (aq\ 

nululUlL/LAlUUultl lUUbbU It-**/ 

CGCTGG AATCCGAACATC G A ( 50 ) 




94°C 5min 

98°C 5sec 
50°C lOsec 
ic, o &usec oU cycie 
Z-Taq 


94°C 5m in 

98°C 5sec 
50°C lOsec 

^usec oU cycle 
Z-Taq 




500bp 


1200b P 


3D1-PCR 


94°C 5min 

94°C 30sec 
50°C lmin 
72°C 2m in 30 cycle 
EX-Taq 


94°C 5m in 

94°C 30sec 1 
50°C lmin \ 
72°C 2min 30 cycle ! 
EX-Taq 








pc 


PPC 


5'^3'7 0 7<7- 


GGCGCAACCTACGACGTTGCAATGCG (51) 
TGGCCGCCTGGGATCTCGTG ( 52 ) 


GGTTCCTGGATTGGTGGAGA (53) 
CCGCCATCCTTGTTGGAATC (54) 


*»© 


94°C, 5min 
98°C, 5sec 

55°C, 80sec 30 cycle 
Z-Taq 


94°C 5min 

98°C 5sec 
50°C 5sec 
72°C lOsec 30 cycle 
Z-Taq 




781bp 


1000bp 


JM-rWPCR 


94°C, 5min 
98°C, 5sec 

55°C, 80sec 30 cycle 
Z-Taq 


94°C 5min 

98°C 5sec 
50°C 5sec 
72°C lOsec 30 cycle 
Z-Taq 


3D--PCR 


94°C, 5min 1 cycle 
98°C, 5sec 

55°C, 80sec 50 cycle 
Z-Taq 


94°C 5m in 

98°C 5sec 
50°C lOsec 
72°C 20sec 50 cycle 
Z-Taq 
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acn 


icd 


Ipd ! 


S'^3* 7°7<7- 
3 ->b 7 7l7- 


GT I GG I AC I GAYTCSCATAC (55) 
GCIGGAGAIATGTGRTCIGT (56) 


GACATTTCACTCGCTGGACG (57) 
CCGTACTCTTCAGCCTTCTG (58) 


ATCATCGCAACCGGTTC (59) 
CGTCACCGATGGCGTAAAT (60) 


PCR|fe# 


94-C Imin 

96*C 20sec 
45-C Imin 
68"C 2min 30 cycle 
EX-Taq 


94-C Smin 

98'C Ssec 
55"C 80sec 30 cycle 
Z-Taq 


94-C Smin 

98'C Ssec 
5(TC lOsec 
72-C 20sec 30 cycle 
Z-Taq 




ISOObp 


ISOObp 


SOObp 


XW-lWPCR 
3DI-PCB 

aM-O^PCR 
5*-»3' 7°7<7- 
3' ->5* 7*7*7- 


|5J J: 


m ± 


94"C Smin 

94-C 30sec 
57-C Imin 
72-C Imin 30 cycle 
Ex-Taq 

TACGAGGAGCAGATCCTCAA (63) 
TTGACGCCGGTGTTCTCCAG (64) 


LA^D-;yr<r ) 

«J / 71 » 


SlrGGTGAAGCTAAGTAGTTAGC (65) 

* A/1PTAPTA A APPTPPAPP ✓ fifi^ 
o£ .AUVfI Al/lAAAl*l«IuUUA# \ODj 


SI : CCGTACTCTTCAGCCTTCTG (67) 

po - TPPTPPTTrTTfr» A P A TP f CO \ 


SI : ATCATCGCAACCGGTTC (69) 
S2 : TACGAGGAGCAGATCCTCAA ( 70 ) 


LA?D-::>7'(C') 
5*^3' 7°7<7- 


S1:GCTAACTACTTAGCTTCACC (71) 
S2 : GAACC AGGAACTATTGAACC (72) 


SI :TCCGATGTCATCATCGAC (73) 
S2:ATGTGGAACAAGGACGAC (74) 






Pstl(N') Hindll 1(C) 


Sall(N') PstKC* ) 


Hindlll 




IT 94-C Imin 

94*C 30sec 
57-C 2m in 
72*C 2min 30 cycle 
LA-Taq 

C 94-C Imin 

94'C 30sec 
57-C 2min 

72*C 2.5min 30 cycle 
U-Taq 


94°C Imin 

94*C 30sec 
57-C 2oin 

72'C 2. Smin 30 cycle 
U-Taq 


94-C loin 

94*C 30sec 
57-C 2min 
72-C Imin 30 cycle 
U-Taq 
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odhA 




ACACCGTGGTCGCCTCAACG (61) 
TGCTAACCCGTCCCACCTGG (62) 


PP yJ rt/l ft 


94°C 5min 

98°C 5sec 
66°C 2sec 30 cycle 
Z-Taq 




1306bp 


LA*D-->* (N' ) 
5'->3* 7°7^7- 


S 1 : GTACATATTGTCGTTAGAACGCGTAATACGACTCA ( 75 ) 
S2 : CGTTAGAACGCGTAATACGACTCACTATAGGGAGA ( 76 ) 




Xbal 


LA*D-->r 


1 0 g 94°C 30seC 

55°C 2min 
72°C Imin 30cycle 
LA-Taq 

2 0 g 94°C . Imin 

98"C 20seC 

68°C 15min 30 cycle 

72°C lOmin 

LA-Taq 



J 



4mlcDLBr«^ffi$: < stf^^^}gab. 15R3 F^igS b*r&, ^ rffttgjr^ X ^ KD 
"f £ P C R £ m £ 2 ©DNArrM-^igili^ ti£ £ o -> Vtio 
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M« 1 pdfCOl>T«> < 2 >-C^SLt75i' v-T-iiglftcDDNASrtttf 

g #}<z>m.&TmK<Dmti%ifi'mn.-£ titers % r'ig£^#&3ie-f -srru- h & 
sjisnfe^ifife^^r^x? fdna^hurl, jfAD n a 

E5U**«Ufc. ft ADN AK#tcgift^£^©£;g#J$A£ftT:fc!3l\ ®£ 
9J^|iJfflL.T77-f ^ — SflsRU TaKaRa LA PCR in vitro Cloning Kit (£ffi 

LA PCR^D-=>y©«SttWT©i:*t)Tfft*. }f AD N ABfrtt©? *> 2 o 
<Z>««<©Jg3£E*J 4*1-?, 2 SCO 75 -f v- SffR-r*. 3U*/t^r>J*A. 
^-^T^ y y**AJ12310tt©*fi#DNA*#«»JIHB*-cl»« U 

%**9»4>6a^ttiC»*T477-f v- (SI) fc, jb-fe 
» r 7^ v — (O^HB©(ftBcWj6f**-b 9 h^-f?- (CI) Sfflt^TP 

r^-f v- (S2).k, *-fe » r 77^f?-©|*H8ott|i(:^t5*t5' h 7" 
< C2 > Sffl^TPCRSffi. uHT, *&gB#£^ifDNAISftf- 

fC<fc»K Btt«£^:£«£^trDNABJrK-£f#5C:i:#-ei*.5 0 fc-feyh© 
5 ' sfcSSKfct ij >®SWl,>tna^Of, D N ABJrtt© 3 ' 9 h © 



WO 01/25447 PCT/JP00/06913 

31 

5' ^JafcOg^ffiffiCtt^y^jP-C**. *©fc«K 1 [e]S©P CRttt77 

LA PCR£ n — ■=>$rcjHV*fc7 , ?-f v — tRjfe^tt, *2~7C^bfe. ft 
* r(N')j {4±«t«©^^eiJ«-©^D-=>ycffl^fc7 , 7-f r(C')j 

P CRSJ*ttLA PCR^D — = >y*a» h©Kfl8»t:ai^ 2Elffofco b 
fc7*7-f ^-©5 ±SCtt 1 0B©KJi6CfllV'»fc7'5'f (SI) 5, T 
att±2@i©SJfet;ffl^fc7'5-f-7- (S2) Sr^-To 

±!3©ctd(3 bTff ?»^fe§afi? £^t?D N AKtt-©i£*I2?'J£. ttfBfcH 

scrB(CO^Tfi> — 7*> • 'J— =f < > ^ • 7 lz-Ai'iofrf.&ifpot. ^ 
'J y * A • # — *E T $ J V%7> AJ12310*fcfct, -f V"^*— IfSttS* 

bT43&i\ 5/* — * o — xftftttSttfett^feKK S/a.-^ D-*R<bt4£* 
tSaU/^r'J^A- tf'-t? 5 yy*^AJ12340t*SVAJ12309Hc*t>^ HO 
«CbTscrBS£^»rJt£IRf#Lfeo *©*g*. V> 1* ft©***> & * *- 7*> • 'J 
-7^ >tf ■ 7 l/-A£#-r*DNAWtf**f»&ftfc. 
g?fittff»l2 gdh. ^7>-gltA^fe^©atf# 

< 1 >=i 'J %*>?7- 'J ^A • 17-^75 > y^^©GDHrStt©^W 
CM-2B*^*£ife (^-X Fx + ^ h (Difco#»0 lg/dl, 5Ky^7"h> 

(B*fi2ilS0 lg/dK NaCl 0.5g/dK tf^^-> lO^g/dU «^ l.Sg/dK pH 7. 
0 (KOH-t-sEB)) t-^W^-B-fc^ ij ^n^=r 'J A • *-t7^y^^S4ft 
-e&3AJ12310tt©H&£. TfB$lfi£©7 7^3ffl^ift$:20mlAtlfc500mlS7 7 
^atglL, 37'CT-17B$|ta (££$g # U/dlSKC «c 5 $ Tf ) ^Sbfeo 

*A2256** (ATCC13869) ©«<*&31.5 , C-C17Kf|Bi§* b£<> 
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$Ol>n-;* 3 g/dl 

KH 2 P0< 0.1 g/dl 

MgS0«-7H 2 0 0.04 g/dl 

FeS0«-7H 2 0 1 mg/dl 

MnS0«-4H 2 0 1 mg/dl 

tT*=->Bl-HCl 200 ug/l 

50 /zg/L 

(NH^SO* 1.5 g/dl 

6 An * 48 mg/dl 

(Memeno(T-N)) 
CaC0 3 (m^) 5 g/dl (SJ^S) 

pH 8.0 (KOHT-WS) 

±t2igli$tift 1 mlSlOOOrpmT- 1 #Ja*l> LTCaC0 3 ^^-S S#£200mM 

k - v >mmm& (pH6.9) 2 mi?fc?# mmwrnoojuiizmmzittzo m*> 
ixtzmfrmmm* 5 ^mm^mmm itift$»Lfcg, iooor P m-r-3o#;i/t> 

±EJB»***ffl^T6DHStt©SJI[S*aflEXW»3e^<4SH^fc. GDHrStt 
©Sl^fi, Rffctil (lOOmM Tris-HCl (pH8.0) s 20mM NH<CK 10mM a-^^ 
i'^MJ'JA, 0.25mM NADPH) Kffi»*»£iO*.x 340naC£f*Slft*/g® 
ftftSiStSIiCioTffrjfc. g-fc, fflHiliiS©* >^irnm&&. Brad 
ford& (Bio-Rad Protein Assay Kit£<£ffl) t) , £ is jfa jf T )V 7 5 >SH 
595nmT-©q&;fcg£ji]£-f 3£ i: CiotfS Lfc„ i»:)tegcD«!l^B\ 
HITACHI U-2000 (BJfcJHftBrK) Sffl^Tffofc. 

a*OSJta*-C«*UfcGDHS5iSS, BlK^r. ATCC13869**T-fci, 37°Ctt 
i£-e**>GDH©i±«t£#«< » 42"C«iET?ffitt#||U<fiT-r«©C»Ux AJ123 
10«cT? «42"C W ifi -C * * Jt «tt #S < , 45-C -C * rStt * w L fc . 

GDH©^^^t4SM-<fco S/iS«5t> M**£O~30aW65'CC*si,* 
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tz'&, 3o°ciz&vzMmm&*mfe u^c z<Dt&m&m2 est. c©*sm*p 

B.B ATCC13869}*©GDHfct 5 #^©f&MST-&« bfc©(;:*|- U AJ12 

sio^oGDHJiso^-p^oia^s-e^rSti^ii^^ttfeo ft. AJi23io»©ffig#str£ 
it, 'J>& < i:*65-c, 90#©Ma&£&GDHffi&i;:ist^£^{b* s ig&£ft& 

<2>3U ^./^t 1 y ^ a • *-t7 ^ y y**©cssa©i&f-t 

USS^J 1 i:|BHi{C3 'J 'J A • *-t7 ^ y >/**;<AJ1231(M*©«# 

t^N*^^ y A • & Y 7 AATCC13869*A^ra^bfeffig| 
ig?&£flH^T, CSOSJfcMjSSfiXim^ttfcil^fc. CSr£tt©$l£«, SIS 
M (lOOmM Tris-HCl (pH 8.0), O.lmM DTNB (5, 5' -dithiobis-(2-nitrobenzoic 
acid)), 200mML - £01/* ^ >m± h >J £A, 0.3mM T-fe ^;i/Co-A) (Cffli* Ht*l£ 

a^OSJSSS^Sfl^ UfeCSrS^S. 13(3t, ATCC13869«T-(i23''C^)£ 
T-ft*CS©tbrS14A s i« < . SS-C^fi-etStS^Sb <ITt5®l:Mb, AJ12310 

X' fc* 3 7"C n j£ $ t It K Jf& U A #c # U T « H it rS S £ jj* b , 4 0 °C X * 3 7"C C 
Waffie©?ft4IiJ©rSt££^ bfc„ 

CS©f&£j£tt£il^fco SJShuIC ffl»M£33~55'C-?: Sfl-^fc^fc 

3o-c(c &tt2>mm%i l &&m%: bfco *©$£ifi£ia4 £^-r <> atcci3869**©c 

S(i35~40 , CCD^Sa.aT-5ferS bfcOlCtt U> AJ12310^©CStt50°C©^iaS'e 

4iu©gtt^$i^$nfc, 

f T- C $g « £ ti T ^ 3 « * © ^ £ $J © g d h « £ T © i& * 12 ?'J © it £ ^ f i o 

-3^TIB?'JS^ 7 7OT7 8 tC ^ "f JgaK?iJ £ * "t £ 7^ ^ ^-<£^i{ bfco 

D y 4> t 1 'J £ A • It — €7 ^ y ^XAJmiO***^ Bacterial Genome DN 
A Purification Kit (Advanced Genetic Technologies*!®! )£ffl l^TPSi b tz%£ 

&#.j)M*mm£is. mmy^'i -?-*m^x?w&fi ot 0 i§e»nfeDNAet>ts 

fcfcC. TaKaRa LA PCR in vitro Cloning Kit (^r@j£ (#0 10 ^m^Xf; 
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#^8 0 iZmTo 

|SI«tc It, :7 b tTA^ D £ A • 7* h 7 t--^ >^ AATCC13869tt®gdhfi 
*»E5US»*bfc. *Sm£E?'J#^8 1 (C^To £fcfti&£E 
yiJt.toTn- K£ft3T? -/^E?!l£E?'J#-t 8 2 iC^fo 

±ffi©<td(C LT?*^$ttfe=i 'J*/**^ 'J £A • V — ^TS. J ^^^AJ1231 
O&t fcT/'N-^ U >> A • 7* h7?-^ >*AATCC 13869#c©gdhS-£^©Jg 
ttE?'J#7jcGDH©7' ' ; Rffi*Ji: % <&*D©n 'J *n>7 =r U A • 5. * A (C. 

glutamicum) ATCClStm^CgdhJSe^&tfGDH© T 5. J mmm (Molecular Micr 
obiology (1992) 6, 317-326) i:©*§|§I££g!^fe 0 J^^^^8 (lMgI23?!|) 

«8 #«gdhite^©JgSiB5iJ©ffi|HH± 



ATCC13869 ATCC13032 AJ12310 



ATCC13869 - 94. 5% 82.4% 

ATCC13032 - - 78. U 

AJ12310 - 



9 =&«gdh©t- 5 ; mm&i(z>mm& 





ATCC13869 ATCC13032 


AJ12310 


ATCC13869 
ATCC13032 
AJ12310 


90.8% 


91.7% 
83.4% 



<4>3'J*/^?'J A • tf-^ET? y<7***©gltAil£^0]fcf# 
"f T: t $8 S £ ft T t> 5 m * © ft £ ® © g 1 1 A it g ? © ft £ IS 3?iJ © Jt igt £ ft o fc c 

^ii?ij*s 1 t<ffi#$nT^ssasiaii, ^©^^©^^©a 
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zi V *n>?7- U <^A • it-^T 5. y y**AJ12310tt (FERM BP-1542) fr?>Bac 
terial Genome DNA Purification Kit (Advanced Genetic Technologies}!!!!)?: 

m^-cmmistzi£&frdMzmmt u ssist*^ v-7. 8 &ffloTPCR&m^ 

Hr4>S Ufc#j0.9kb©i£»lB?iJ£&5t Ufc. 

f#e>tifen 'J 'J A • 7*;u^ 5. * ACDgltAite^OJgaicJaj (Microb 

iol., 140, 1817-1828 (1994)) Sfcfct;:, IB?iJ#-«§8 5, 8 6, 8 7, RV 8 
8©77^7-S<«l, ±f3i:|5|«{CAJ12310©^fei*:D N ASilC U, 12 
?'JS^8 5, 8 6, 8 7, RV8 8(D7?-< v-£ffll'>TPCR£mK tfiULifc 
D NArr>t<D^*IB^JS^*U, gltAS<s^£#©±iI«iB?iJ U fee 
£lB*"J#-^8 9 tc^-fo CCD^SlE^JA^^S^n^T 3. 7g!IB?y£iB?y 

9 0 t^-fo 

|bJ«6 LT, >7 A • ^ 7 h 7 7-* A2256**©gltA«e^ 

ctoTa- K£*t,3T 3. J g?IB?!J£I2?'J##9 2 IC^t o 

±13© £3 (C UT&Jt^flfcn U U O A • it- ; E7' §. ^ ^*7AJ1231 

Omtyu Yi^ZJ- y A • ^7 AATCC13869**©gltAjl£^©JJi 
*@B?'i;&tJ c CS©7' 3 7 SrlB^'Ji:, fijafflaU/^f^A-^^JAA (Mi 
crobiol., 140, 1817-1828 (1994)) ATCC13032tt©gltA3tfi^SU t CS© 7 X J St 
EajfcOffiBtt&B^fc. tSI^Sl 0 (JgSIB?iJ) XtfSll 1 (T^y^iB^J) 



110 #«gltAJte^©**lJ5>jO*|gS 





ATCC13869 ATCC13032 


AJ12310 


ATCC13869 
ATCC13032 
AJ12310 


99.5% 


85.7% 
85.6% 
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ATCC13869 ATCC13032 AJ12310 



ATCC13869 - 99.3% 92.1% 

ATCC13032 - - 92.1% 

AJ12310 - - - 



mmm 3 3 »j *n>j=r v a • v-*7 = j ^^©scrB^fc^gHHn 

%V&m HZmlstz&o iZ s 3 U 'J £ A • t>" — J y^.^AJ12309 

mmm 1 t^ssc it, ih^us-^- 4 5 Rvm&m^ 4 6 (c^-rr^-r v— 

r 7 7-* A2256«OscrBIB^J ¥08-196280) ft « £: fc^jfc b fe„ 

— AJ12309t*ip ^Bacterial Genome DNA Purification Kit(Advanced Gene 
tic Technologies Corp. ^T&fe#£§l§®£ b£<> C©S£fe#:DNA£0.5//g, 
mB&y^ -i v — £&^50pmol, dNTP mixture (^§2.5mM) 4/zl, 10x Z-Taq Buff 
er (Siiig) 5/zl, Z-Taq 2U (^jgjg) (;MB*5ttJx.T^:M50^1OPCRSJSr« 
^iltibfeo COEJ&iSfcfflUT, — ^7 — GeneAmp PCR System 960 

0 (PE) Sffbt, £t£98"C 5*K ^^rSO'C 10#, #SKjS72'C 20#©&ft 
T-30-9-^ *;KZ>PCRftfrVK scrB©gP^-»r>t^600bp^lti|ia bfc. 

»J(CLA PCR in vitro Cloning Kit £ffllr">TscrB:£I25>| Lfc. 

^Sfct-f^T, LA PCR in vitro Cloning KitKftofeo ttfll Lfcffifl-BBJUS* 
i:Cs E«t9 7, 9 8, 9 9, 1 0 0 C 7*5 -i v — b fc 0 ±sftgB 

#©IB?iJ&£©fc*>>© 1 @B©PCRKJiS«:, ffi^JS-^9 5, 9 7 C 35 f 7 7 -f t 
— HMDNAt b-CEcoT14IT-fift31LfcAJ12309tt35!fe(*:DNASffl^fco 2 0 g © 
PCRSJSSH:, lE^lS^ 9 6 , 9 8tf t77^v-$fflV^t„ T«tgB^©ffil?!li* 
fe<Dfclsb<D 1 @i©PCRKjSfci, iB^JS-^ 9 5, 9 9l:*t77-f?-S, USB 
NAi;bTSalI Cagffiig) ^3bfcAJ12309|*gi€!#DNA£ffl^fco 2@B©PCR 
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SJ&fct, IB?iJS^§9 6, lOOI^tr^-fT-Si^fe. #.±©1^1^ sc 
rB©0RF£^tf3:^1656bp©IS5aj£i*£Lfco £«D«aSE8l*BB5U*-3 9 3{C, 
T ^iS?<JSiB3»l*f 9 4 K^-f o 

^ffifigi!4 -Y V '>(- 1/ - h ') 7--tf, frXfr? h =*•:>- — -g - ;t- 

!4£S§-^fco (ft. *mMM-ClZ, 9 Bradford^; (Bio-Rad Prot 

ein Assay Kit£<£ffi) CtO, Wt*KK*JMlT;i/7a >*fflV^T« 

£fc, HR3tSOffl^J±, »IB Ltt 1MB t) HITACHI U-2000 (B4RM) 

<i>^vv/H/-h'J r —- g 

n 'J * 'J t> A • ^ J 7**AJ12310*fcE&*-r V i'FU-h'JT 

-•g (WT> r ICLj i: V% a ) it7Ut;^r UOA • "7 >7 h y T — * > A2 
2564* (ATCC13869) **ICL©r£14 Srp^fco ffittffl^ttt, 311 2 

Dieter J. Reinscheid et al., J. Bacterid., 176(12), 347 
4 (1994)) Cftofco ^ifcftfZfci:, ffift£50mM r'J*3fffi?£ (pH7.3) (CT*5fc?# 
H^si77-i:»«U a*tftfiki*> (KUBOTAtt^ INS0NAT0R201M£{£ffl, 2 
00W, 5#) Sffofc, Mttttftft. Mibfrm (13000xg s 30#) *?S 

50mM MOPS-Na0H(pH7.3), 5mM -Vf^XU-f h— >K 15mM MgCh, lmM EDTA, 5 
mM D-threo-isocitrate, 0.2mM NADH, 18U LDH (z> Z J- - Y t Yuf± — M) 
SdfeRJfcJRCJRBJlStt&ifiinU (30, 40, 50, 60, 70"C) £:fctt&34 

0nmfflqRiR£B:ft###*»U-3210CTW* Lfc. EJ&SSES*<b£ tf fc«JS*S 
JH£I! 5 tc^to Sfc, fflil^?*S50 <> C{3-r Hu5aa (gtJM3IB#^5#, Xfctl5#) 
b, 37^££{:r3T£tt£?M£Lfcii£3l£0 6{.:^-f<, 
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*<D&m. 2256#©ICUi50°Cj£i2{CS*r£l4£^-f ©tc*f u AJ1231(M*<DIC 
Ui60°CT-*;*:?£t££^ It. Sfc, 2256&® ICL&ffi«LSB$H5A-Cfg£C&j£ 
^^50CM I, AJ12310tt©ICLtttu$aa^F^5^ftt*?;*^©rStt**i^U 
Tl^fe AJ12310tt©ICLCDMT-©£5ttt#fitsS£*lfc<> 



1 2 ICLSttffl^fflJgilfe^^ 





mm 


(NH4) 2 S0 4 


5g/l 


Urea 


5g/l 


KH 2 P0 4 


0.5g/l 


K 2 HP(h 


0.5g/l 


MOPS 


20.9g/l 


MgS0 4 -7H 2 0 


0.25g/l 


CaCl 2 -7H 2 0 


lOmM 


CuS0 4 -7H 2 0 


0.2mg/l 




0.2mg/l 


MnS0 4 -7H 2 0 


10mg/l 


FeS0 4 -7H 2 0 


10mg/l 


ZnS04-7H 2 0 


lmg/1 




4% 



n »j ^m-^^ y • y AJi23io«s**x*7;i/^ h 

— e (WTs r PFKj h -5) t^utf/^T^A • 7^ h77-^>^A2 

#&fci\ Michiko Mori et al., Agric. Biol. Chem., 51(10), 2671 (1994)) K 

fe-otzo mfcftizit, s#&o.im hvxmmm (pH7.5) izt&&&^ rnmwrn 

C»aUU (KUBOTAtt® INS0NAT0R201M£{£ffl, 200W, 5#) £ffo 

feo &$&fifctt& % XjC»0IB (13000xg, 30#) £fr^ ») Bfcl^ 

lOOmMh iJytttCtt (pH7.5) , 0.2mM NADH, lOmM MgCh, 2mM NH«C1, lOmM KC 
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1, 0.2mM — ;utf;i/f>^, 6.4mM 7 h— * 6 V >&, ImM ATP, 

40us ldh/pk (t;ue>^ar^-Hf) s^-trs^ c mmmmzmm u 

(30, 40, 50, 60, 70*C) C is 3 340nmcr>n#iK £ B a£^**SH-U-3210{c t 11 

TENUIS (tu^aB§P^l, 3, 5, 10#) L/, 37-CK*»4SttSiB^UfclS** 
H 8 £^-f „ 

6l±©IS*s 22S6tt©PFKtt30'Ci£a"e**fSttSwrcJ:C»U, AJ12310I* 
©PFKtt50'Ci£iBT**;*;iSttS5* Ufei AJl23l0©PFK1*©£jgSg{iH 
&8C £ £ d tfflfegg * ti tz o 



* i 3 PFKmiiMfcmtgtiimm 



i&ft mm 




20g/l 


MM*-** 


20g/l 




5g/l 




20g/l 



< 3 >*^*iy-;i/t;n;>t*;i / # + ->7— g 

n'J^/^T^A • t-t7 ^ J 7*7. AJ12310**E&**X*:ry — 
v>m*>vx*i'5 — -e («t, rpEPCj t^ut/^r'j • 7 

* >*A2256ttlfc*0PEPCffitt©»££ttCoi>TttWLfc. 

CM-2B«5^%T-£W£-££AJ123101*©B&£, 77^3«*)| (^l>=J-* 
8g/dl, KH2PO4 O.lg/dl, MgS0<-7H 2 0 0.04g/dl, FeSO^THjO lmg/dl, MnS0<-4H 
2 0 5mg/dl, (NH4) 2 S0 4 3g/dl, TN (*a? Kttl*3-fl!tt) 48mg/dl, tf* 

5>B1 200^g/l, 300>ag/l, GD-113 (mam) 50/ul/U CaC0 3 5g/d 

1 (Ji£, S'J®») , pH8.0 (K0HT*H^)) ^20mlAnt500mm7 7^ZJt^tt 
L, 37-C-e*g»Uto ra«t, CM-2B«^igJfef£W3-e-fe2256ft©Ii#£31.5 
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*f ft m M M £ T- £ W £ fc ± 13 tg # m £ 1 OOO r pmT- 1 # n Js <t> L T CaCO 3 £ Bfc * 
bfc&, 8ft£&?#3f§j?£ (lOOmM Tris/HCl pH8.0 s lOmM MgSO<, ImM DTT, 20* 
glycerol) -?:3[I]i5tjfK ig§$T-®5%U 15krpmf 10#R3ji<fr L«#tt £P&£ U 

±tzmMm&zm^xPE?cft&<DmmfcifcM&Rvm ! £7Z.ii*m'<tz<, pepc*s 

tt©»iJ^{is Sioffi (lOOmM Tris/H 2 S0<(pH8.5K 5mM -;U fcfJU fcT > 

lOmM KHCOa, O.lmM acetyl-CoA, 0.15mM NADH, lOmM MgS04, lOU'J >3M9& 

*mmm. o.imM dtt> izmmmmzmmi;. sjfo&ssoo^^T^onmKisw-a 

i» % « © ^ <b £ Si) £ "f S z. £ iz <fc ^> T 'a -o fz o 

L < fiTtliOCWl, AJ12310*T-fci40XT-&«t$©t£Tmat/^gg&*>n 
PEPC©#*,££tt£iJ3^fco St&Hu(C ffi^^?S^0~20^P^45-C(Ci3U 

2o o c(c*5itsgf»rgtt^aij*Lfc„ ^(Df^m^mi o i,zmto zo&mfr 

t>Wb IrU&o IC, 2256»T-{ilO^■P^CDf|.SilS^^3ttPEPCrS^^tt^ifc^tr^i^^^ 
TLSofctf, AJ12310*T-(i20^HCD»! : S8 ! 3iaT-*.rStt{±*i«F^tL-C^feo 
Cft «5> ©*§ JR A> 5. AJ12310©PEPC© BSf CD £;£t4# ^ x £ ft fc o 

< 4 >T=i-9— -fe* 

=3 U */^f'J £ A • It-tT^y*^ AJ12310^i*7'r3^^--tf (fcATx 
TACNj t7Ut;^f 'J ^-7^F7r-^ > * A2256}*|£j3l5ACN 

CM-2B§S^lglteT-£«£*fcAJ12310}&©8.*3^ < 3 > t m L-illfiE© V 7 * 3 
ffligitk*20iDlAtlfc500iiil§7 5^nCS«Us 37°CT-lg»Ufco PlSt^ CM-2B 
» 55« ife -C 4 Iff * * fc 22561* © B ft S 3 1 . 5*C 7? igf H U fc . 

*fSif^lfiM*T-^W^-a-fe±I31g«^S1000rpmt:l^iaa-C> UTCaCO.&Ht* 
Ufc** B#&50mM Tris/HCl pH7.5T-3|H&}fK U 15krpmT-10# 

±IBfflifmraSrffl^TACNrSt4©MiigSJs&?ajKSU t «i$««$-Sl^fco ACNrSfcfe 
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©iM^&KJ&M (20mM Tris/HCl(pH7.5), 50mM NaCh 20mM isocitrate-3Na) iz 
h iz <£ o X f f o fz „ 

W^ORiSSS-Cffl^.UfeACNffil'1^111 H3t. AJ12310^{ick tmUiZti 
l^T 22561* <fc t) &i^r£14£^ Lfco 

3<rCKim3i#*tSa£ffiiJ£Lfco *©ii3III£iai 2(C^-To ^©^m^^. 
BJ3 £ & <fc ? C , AJl23l0i*CDACN«22561*©ACNJ; t> gfcMSC: <fc -5 r£t4©ffiT 

^ne.CDi^S^^AJ^SlOCDACNO^gtCDfl^^^^StK^nfe., 

3 >J ^./n*^^ U A • tf-tr^ V AJ12310**tii3feW V •J'^V^t 1 t Y 

Ufj-—V (H^ TiCDHj i:*>^d) t^UtT^^^U -?7A • h7T-p< 
>9 A22561*E&*ICDH©«1£©^££14iZo^Tlfcf* Lfco 

CM-2B«^lg±i-r*feW^H*-feAJ12310*©a#:^, < 3 > h PI L^IlS© 7 v * 3 
ffllgife^20mlAnfc500ml§7v^n(cg® U 37"CT*^#Lfe, CM-2B 
«^J§t*T-^W^-a-fe2256^©a^S31.5°C-?Jg«bfeo 

#!&tt«J8a;T-£*2tf fc±lBt2#&£1000rpmT-l#FJ3ii<D LTCaC0 3 £|&£ 
Lfcl^ S#£50mM Tris/HCl pH7.57? 3ID^?f, iB^ST-^Sfc 15krpm-C10^ 
P^ii-tv Lfc±M<£«6l^?Si: U-C^f fco 

tt©«l;£fcfcEj6i* (35mM Tris/HCK 0.35mM EDTA (pH7.5) s 1.5mM MnS(h, O.lmM 
NADP, 1.3mM isocitrate-3Na) t;fflP^M$:^J0 LKJfo*£:i:800// 1 tf> -£ 340nmtC 
* {* 3 Q5#jK© l£fb £ffl5£-f £ £ t \Z =k o T ff o o 

«^©S/SSJKT-iPi]^LfcICDHSt4*lll 3l:^t. 22561*-? lt70°CX-m&& 
ML< fiTI" £©CC*1U AJl23l01*T-tt:70TT-*rSt4©<£Tfi«i:A,£lg*{>*> 
ix & -o tz o 

ICDH©^$^ttS:il^fco SJ&iufr> ffii#i!f?&<£0~15#P E S45°CK:fc^ 
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£ BJ§?> *»*<k o (3, 2256^T-{il5^^©|^5a ! S^C(±15%{5^tDICDH£DtStt* s S 
#r^filtT-*ofe*s, AJ12310*T-te:fa60%©lCDH©j£t4#SI£ ITUfc. 
Ctt?>©SS3l*>?>, AJ12310©ICDH©?SST-©#fcgc;£i4#^£ftfe. 

< 6 > 2 -3f" + V^l/^b&^t ppyt-e 

3 'J ^.^-^^ U trh. - l^-truy^^ AJ12310»S*2 -*JfV^^;> 
R^k HDyt-f (WT, roDHCj £:&Od) tyi/t^i'f^A • 5^ h 
7 >^ A2256*feS^0DHCSSa^ Us tOftSSttto^TH^ft. 

?£&3!!l£{cfct, SHCjn Lfcig«jt;:T5S£lc*|£?Sif < -f ^i^^^Ctg«£i&§• 
T£^^-fcB&£ffl(,'>feo «tt?B95££*£f;£, Isamu Shiio et al., Agric. Biol. C 
hem., 44(8), 1897 (1980)) Kt£ofc 0 mtt-WlZlt, B#£0.2% i£ib#'J^A 
KT&?t&, lOOmM TES-NaOH (pH7.5), 30% ^;Hr n-;i/jg»tBi» b x 

(KUBOTAttSJ INS0NAT0R201M£<jgffl, 200W, 5#) Srfrofc. ieW$$El#&, 
Ji-li^gt (lOOOOxg, 30#) £*tW &t>Pfcl'>fc*>©£Sephadex-G 

lOOmM TES-NaOH(pH7.7), 5mM MgCl 2 , 0.2mM Coenzyme A, 0.3mM 3*>;u*3ri/ 
7 — ImM a-^ h 3mM L-v^^-T >, ImM 7-fef ;Hf'J y^-T 

t^-V-^?^ u^-^ K*$ttRJt63filcaif**S*illU» §Sg (30, 40, 50, 
60, 70-C) H*tf4365n»©(aiR*HA«-3t**ffl-n-3210t:T«l*Lfco fflU^ 
r«S:50"C{CTH!lMa (BU$fl.SB#Ml, 3, 5, 10#) b, 37"C tC 3S £ fg«E 
Ufc<S**H 1 5 C^to 

•^©i^^, 2256«©0DHCaH5toSB#K10^T-^^:{C*rS Utl-^OCMb, AJ 

i23io©oDHCttmi«isi^ra»cpi^fe < , «ff-«©jstt&*u-c* t»» ^sjas 
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80g/l 


KH2PO4 


lg/1 


MgS0 4 -7H 2 0 


0.4g/l 


FeS0 4 -7H 2 0 


0.01g/l 


MnS0 4 -7H 2 0 


0.05g/l 


(NHO2SO4 


30g/l 




480mg/l 


»^f75 >mst 


200>ug/l 




300/zg/l 



< 1 >n 'J 'J £ A • ^-^7 ^ y f *Z AJ1230m**ScrBJgffi7'7^. 

JBtSialEWSaHSLfciByy*-^ IOI, 10 2 l:^t77'C?-SMlfc. 
AJ12309t*g3!€5&DNA£0.5>ug, itufE* U =J * * U K 50pmoh dNTP mix 

ture (#2.5mM) 4//U lOx Pyrobest Buffer (^?I3g) Pyrobest polyme 

rase 2V (%.Mm) C MS* £ T £S50/z l©PCR£jfo$ £ U fco 
Jfc^fcffl^Ts t>— v^lz-y-'f ^7— GeneAmp PCR System 9600 (PE) £(£fflbT> 
£.tt28°C 10#, ^-^55*0 30#, #RKJfc72*C 2#©;&{ i t : T-30+f * ;KDPCR£ 
frt^ scrB 0RFS^tr»1.7kb*«*ll/fc. 
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k**SU pSCR155£fls»Lfc. pSCR155©*ggg £ 0 1 6(3^1% fei5pSAC4ii. 
WT©«t5t LTftRLfc. x->i'J t7 • n 'J ffl * * -pHSG399 (£««(«)) 

Tg»«^Rltg^7-7^ 5 HpHM1519(Miwa, k. et al., Agric. Biol. Chem., 4 
8 (1984) 2901-2903)a3feO«SJjg^ (&H¥5-7491-5&«) S^Abfco Aft 
pHM1519*»Jlig»|gBamHI* < ttFKpnIT-^fbU, XfijS^&dtf Sfi^Br 

ft. SalI«J>*- ($«£(«)«) £ffl^T, pHSGSggcDSallit-f rC»AU p 
SAC4£fffc„ 

< 2 >AJ12310»-x©scrBiff5?Jg WL^^T, X K©»A 

-h S3 T* ft Si LfcpSCR155, &7Jt N 7Ut/^f 'J|)A ■ 7^h7?-^>^A 
S*scrBSfE^a«© Lfc $ KpSSM30BS (If if 08-1 96280^ ) a. n D 

*>t*y y *A • i/-t75 >y*^AJ12310«cC^ALfc. «T 
©^IH-efTofco Hf*£ N 20%^i^D-^a^trCM-2B^ife{cOD 66 o-0.1i:^-l> 
«fc$fc»liU 0D 66 o=0.33[-C-37°CT:igiItS#Ufe^ lOOAg/mHC & S <k 5 K 'J 

20^>a^D-^(diL,, ^^>! y t7 • 3 'J JM110*» 6 EUR bfe 7*7 X X K* 
*Px.cfc < jg-g- I, IS/t;^ (18KV/cm 300msec) <£A»|j\ DNA£#AUfe 0 20% 
^>i^ D-xa^tfCM-2BJgittT--Bft[51ffl^»afT^ofc^ s ^7i7iz^ 

W«¥ 12-204236^) Sffliv fcn&m#<DM1Ri*5<ug/tol<D * a ? 
ain3-;ua^tfCM2B7W- MgJfe-e, 37°C(CTfTofe 0 ^©^^, 7l/t/^ 
^'JSA • 7^ h 7 r-^>^ ASjfcscrBflffc:/?;* * KpSSM30BSafS^1" 

mmmmtm^ti-r, n u*;^f u • t-t7? >» ^^xft*scrB$mm 

77** KpSCR155*«fir-J-4JBIHEt!l#©**»«l»ffi*fc. .1 ©1*£AJl23l0/p 
SCR155i;#£ Ufeo 



< 3 >AJ12310/pSCR155|*©S/i-^ n-^S««J:-r4*|filfffiBi 
±ETft 85 bfcAJ12310/pSCR155£, m. 1 5 IZ tt> rffl«©Jgtt(C&« L> 37-C 
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{zx22mmutoi%m{stzo (od) &v»m (rs) 

lT\ £«#^IE-C»*<OK:*t U scrB»e^»A*AJ12310/pSCR155fcttS/A- 



1 5 igtfe^Bfifii 





5/ a — ^ D — X 


60g/l 


KH 2 P04 


lg/1 


MgSOWHzO 


0.4g/l 


FeS0<-7H 2 0 


0.01/1 


MnS04-7H 2 0 


• 0.01g/l 


(NH4) 2 S04 


30g/l 




480mg/l 




200/zg/l 




300/zg/l 



gl6 5/a.-^D-^**tSS 





0D(x51) 


RS(g/l) 


2256 


1.292 


0.00 


AJ12310 


0.058 


60.00 


AJ12310/pSCR155 


1.571 


0.84 



< 1 > S^pdhA^^T - ^^ 5. KpPDHA-2©*8^ 

3UM?t^A • It-tT $ J y^^AJmiOft^pdhAite^teu 

T'^'js^saitit, mot i©*4t:ji*i,fc*fl : £TPCR**TVK 

#DNA£$J§i i: "f -5 PCR t HO D B £ ©DNABf Jt ^IftS £ ft S * n - >p21A£ MR 
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p21A£Xbak Kpnlfrift; U pdhAigfi ^ © £ ft £; 7"d t — *-«J«£^tr4kb 
©DNA»rJt£t2J') fcH Ufeo C©pdhA«£^ £^tfDNABfrJt 5. pHSG299 (SH) 
©Xbal, KpnI-tt-f HcffiAlfe. K£ £©7*7X5 K fcXbalT-iSYb U pXK4£Xb 
aIT-®Sibfe»f>tS:}f ALTpPDHA-2£#fifcl,fc 0 pPDHA-2©#gfg©i®i!£ B 1 7 
7^-> 3 >£/fcf±DNA Ligation Kit Ver.2 (SSii) jHH^ti 
ft©** hCttx'/x >J t7 • n UJM109** (£fflJ6) SfflUfc. ft, HuKpXK4 

^**-pHK4 (#§§¥5-7491-ff) &ffi||Bi|*BuHK KpnlT-rSfb Ut, ttfij&j* 

ttSs Blunting Kit) 6ffl^T¥i*iftL&fti:, XbaIU>£- 
Sfg^U pHSG299©XbaIf--f hfc#AU r^X* h'pXK4£f§£ 0 

< 2 >AJ123101*^©pdhAite^Jgi®75* 5: F©a»A 

±IBT-#8^ bfe7"^X 5 KpPDHA-2^3 U U tf A • ^-^7 5. y y^. 

*AJ12310«fc*AU pdhA»fi?Jf(i**^SHbfc 0 jBKfe&ttgftft 5 t m 
miZ UTfirW JfJMS^^{i*^-v-r 3/>25Ag/«l&$trCM-2B*35^fifcTa*? 
I, AJ12310/pPDHA-2}*£ltf# Lfco 

< 3 >pdhAJ£ta**lcJ;SL-^;u* = >Sl£g 

cM-2B^Atg«fe-r-*w^-e-feAJi23iott, air±B3T«i»bfcpdhAae^«nitt 

AJ12310/pPDHA-2**£, $1 7 C * tS«t 7 ^ X 3 £ tgife £ 20ml A *Xfc 500ml & 

S?«U 37°CSU f 44°C(r^^T*ig»=&fT'&:otc **ggfcfc *%±m 
»-T-5 ^T-fir^s igS^T&v ^#tft©0D 62 oSr>-L - ~ >^©g8tg£ 

bfco OD©a0^ii^-^;3feKfl-HITACHI U-2000 (BiSM) 5, L-^;u^^> 
»«ft©«Stt^;u^ 5 1f-AS-210 (MibtfL) Sffl^fc. £«&BI 
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1 8 

pdhAiH£ : ?tiif@t*AJ12310/pPDHA-2^-r*(i> AJ12310*feC ib^s L-£Ol/*5> 



1 7 pdhAl^*Sl*g¥fiffilgife 











30g/l 


60g/l 


KHjPO* 


lg/1 


lg/1 


MgS04 • 7H 2 0 


0.4g/l 


0.4g/l 


FeS04 • 7HzO 


0.01g/l 


0.01g/l 


MnS04 • 7H 2 0 


0.01g/l 


0.01g/l 




15g/l 


30g/l 




480mg/l 


480mg/l 


*-f75 


200/*g/l 


200 m g/1 




10/zg/l 




AZ-20R (rg?S8>J) 


20,ul/l 


20// 1/1 


CaCOa (SBISB) 


50g/L 


50g/L 


P H8.0(K0HT-||g) 







< 1 >Z2 ij ^./I^t 1 U t> A • ^-€7 ^ y A.mSlOtfc&^icdfgfoT - ^ 7 

* r*pICD-4©«ig 

9fef6©AJ12310#;©icdjS£^IB?iJ£*> fcC, 1 0 3RXf 

ie?"JS^ 1 0 4C^t77^T-S6filLfc. ICS^-f v — ttBgll 
1-9- -f hSIALfc, — 3^ Genomic DNA Purif. Kit (Edge BioSystemstt) 
V>T, 3 'J ZKtT- *) ^A • +f-^7^y*;*AJ12310»©>7V ADNA£f8Kb 
fe„ CCD-y J ADNA££§l!i: LT. ±fB 7*7 4 v — £ ft^ ftlOOpmoh dNTP mix 
ture (#2.5mM) 8>uK 10 x Pyrobest Buffer II 10/zl , Pyrobest 

DNA polymerase (^rlig) 2.5UJC MB* £ AO tLX ±m.i00/x 1©PCRE/Sf£ £ 
Lfc„ it — v^tM * 7-TP240 (^rfjg) Sffifflbtx 

^tt98°C 10»\ £-&55*C 1#\ fffiKJ&72°C 4#©;£<*T-30tH' * ;i/©PCR£fr 
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dCicdSfe^ S:^ifDNA»fK-$:BglIlT-$!La U pHSG299 (Sffijg) ©BamHItf 
-f MCftAUfc. SC:®77^; HSrXbal-C-ffllSb, pXK4£XbaI L fe « 

tt££PAUTpICD-4£#|filU£o pICD-40ff«©#«jttHl 9£mto 
^3>EJi&(i N DNA Ligation Kit Ver.2 (SJSig) Se^SHt©** hlzl* 
t7 • n 'JJM109& (gjgit) Sffl^fc. 

< 2 >AJ12310^©icdit£^Jgift;r:7* $ K©«A 

±I3T-^1^ LfcT'^^ = KpICD-4£, n 'J »J A • ^-tj * y y ^ 

*AJ12310»fc:*AU icd»e*iStt#*flJ»Ufc. JgflteftBU «JkM5 2:R 
*KLTfJl^ ^>>25>ug/ml£^trCM-2B«^igifeT-iI 
J^U AJ12310/pICD-4&£ifcf# Lfc„ 



< 3 >icdJiitil*{c e fc5L-y;u^ ^ : 

AJ12310*. ^«fc^^©icd^*Sl*T-^i)AJ12310/pICD(Cov^T, 3gjfcft 6 flgfl 
2310/pICD-4^Ttt. B*«cAJ12310«5Cttt, L-*;u*5>«»«N ODfcfcK 

<i>3y*n?fij 1 >A- ^-t/un^ AJi23i-o<*ft*©gdhae^» 

I2?ij#^7 9 {CBfim©AJ12310tt©gdhi8fi^cDiE3?iJ£& fcc, £$y#^ i 0 5 
4J«tVIB5U#* 10 6 i:*t77^ 

— Bacterial Genome DNA Purification Kit (Advanced Genetic Technolo 
gies Corp.) ftffl^TAJ12310©*fiflEDNA£H« Lfc. C ©£fe#DNA£0.5,ug > 
HufB^-'J =f* * HS^n-eixlOpmoU dNTP mixture(^2.5mM)8 > czl > lOx 

LA Taq Buffer LA Taq (£ffi«) 2mzmm*ZMz.T±m50iul 

<0PCESJ**SHjRbfc o £©&/foM£ffl^T, -b" - V ;i/ +J- ^ 7-TP240 
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»f^*ti*sbfeo mzntzmmm ft zpsu (3«jfi*t8) -caHbu zntpusG 

299 (Silig) £PstIT-^±##?bfc*©£ig1§i bitfcSbfco ;i*S£Jfcfcl^}@j& 
*±f£ DNA ligation kit ver2KTff &-ofe„ gii&bfc&. xi/iijt7 • n U JM 
109CD3>t!?> h-fe;U (£ilfi%Si) Sffl^TJ&RlElftSfTlrV IPTG (>fV7 
□ tJl/-/?-D-f **7^ M^7y>>h*) 1 0 /ig/mK X-Gal (5-:/n ^e-4-7 D □ 
-3--f > h' 'J ;i/-j8-D-^tf7 ^ h ^ K) 4 0 yug/mlStf? D7A7 i - n-;u40>u 
g/ml^^tfL^ilfe (>M? Y V U 7* h >10g/h h-f — * h^** h 5 7 h 5g/k 
NaCl 5g/K *5515g/K pH7.2) Kg* b. £B3! b fe 6 fe© ^ o - 

fiffix 199230 Sffl^t77^?F51It, £1181***121 *ttl*U 112 1(3 
* -f fcJ ^62*ife 0 i:|5|t|-?:$>2>*>®£ pHSG299YGDH i: £ ft o 

o©pHSG299YGDHta 'Mf ilT'litli«l!MSiAtfe. *#«JKBU 
pXC4SiHIR8*XbaHCTill<bU. pHM1519a#©««ej&S^trKrK-£Bl» b, p 
HSG299YGDH^XbaIT-^^:7>Pbfe*)©i:ig^baiSbfeo±S3i:|Bl«©*ST-7- 
5: KSHSU Ei2 1 t^-r«||H»JR»iaJ:P«lf*St»©*pYGDHk*fd- 
ttfe. «x pXC4tt> pHSG299©ttfc £pHSG399 (Cm r ) SfflV^fctl^tt, MM 
6C13«bfcpXK4i:H»K: UtifUfc. 

< 2 >AJ12310tt^-Ogdh3te^Jg«E7-7 7 5. HOiA 

±ffi-Cff« bit 7-7 X £• a iJ^^r'J >7A • it-^T ^ J y*XAJ12 

TffH, J&Ktefcttti:*^-* ^>25^g/ml4^tfCM-2B«^^i-fe-C-s 31'CCT 
38#?U AJ12310/pYGDH£Hf§ bfco 

< 3 >gdhJ**g«fefcJ:SL-$ r ;i/* 5. >^£g 

CM-2B«^*gltT-£7f £ * fcAJl23l01*SO t ±f3'C^^ b fcgdhae^ifttfliAJl 
2310/pYGDHf*£s «1 8 ^ -f 7 7 * 3ffltgife£20mlAftfc500mlg7 7 

^=i(Cigffib^ 37*CT*y;m-^&^±^^-rS*T-S^J$«lbfc. 
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£s mi 9H^-r*ft«77^3ffl«fJfeS20BlAiifc500ml«77^3k:2BlSj« 
U 37*CSV44*CK:U^T*«*Sfifftofc. *£*(± 401/3 ^-fe^fff 

ODCDjU^fi^ftgfJ-HITACHI U-2000 (BSifW) L-^**5 >g^g 



1 8 mmmmmM 







30 g/1 




15 g/1 


KH2PO4 


1 g/1 


MgS04-7H 2 0 


0.4 g/1 


FeSO, -7H 2 0 


0.01 g/1 


MnS04-5H 2 0 


0.01 g/1 




0.48 g/1 




200 ug/1 




10 ug/1 


AZ20R 


0.02 ml/1 


CaCOa (SlfSB) 


1 g/L 


pH8.0(K0H) 
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1 9 *tg»igifelflfi£ 
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60 g/1 


5ft 


30 g/1 


KH2PO4 


1 g/1 


MgS0 4 -7H 2 0 


0.4 g/1 


FeS04-7H 2 0 


0.01 g/1 


MnS0 4 -5H 2 0 


0.01 g/1 




0.48 g/1 




200 ug/1 


AZ20R 


0.02 ml/1 


CaCOa (mwtW) 


1 g/L 


P H8.0(K0H) 





*gSt*£JH£Sl2 0. St 2 lllStc 37-C"Ctt. gdhif*gl*{i. »iil*t3ftfi*, 
«t*©AJ12310ttfcJ*«LT»<* gl3iOD#±#?Lfco ^fzh — if 

X >KS«£6I LT 4>. JR*t-HUT*37 0 Ct?»43—5%fc^:i|iC|Rl±bfco 4 
4*CtC*^t t>JR*#lRl±U> Sfc¥JiiOD4>±#Lfco — gdhJtttt*T?tt»J£ 



2 0 gdh««tt®««ISX (37*C) 





ODezo 


L-Glug^ 


L-GluJR^ 


a -KG 




(51x ) 


(g/dl) 


(X) 


(mg/dl) 


AJ12310 


0.58 


1.74 


30.7 


53.9 


AJ12310/pYGDH 


0.65 


2.23 


39.3 


4.1 
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2 1 gdhmnotsmmzk (44-0 



ODbjo L-GluSa L-GluJR^ 
(51x) (g/dl) (%) 



AJ12310 0.63 1.70 26.7 

AJ12310/pYGDH 0.71 1.79 27.8 



EBI»^8 9|B«tDAJ123101*fe*cDgltAiife?©ie?iJS* kc, ffiglS-? 1 
0 7 *j «tV1359#-9 1 0 8 f:^t77-f v-S^bfc, 

— £k Bacterial Genome DNA Purification Kit(Advanced Genetic Technolog 
ies Corp. )£ EH >Trj 'J ^/^r U • it-^ET 5 y * AJ12310CD&£s#:D 
NA£i|^Lfe. C<D&fe#DNA£0.5,ug N buIB* U =f * * u * ^ Y £ Z ft ^ftlOp 
moK dNTP mixture(&2.5mM)8// K 10x Pyrobest- Taq Buffer (^ffiii) 10,c/K 
Pyrobest Taq (Sffiii) 2Ut*fi7k*inAT±«100A<l<Z)PCRSJ4i;*&W«bfc o 
C©S**SfflV>Ts * — T^/*-f ^-TP240 (gfijfi) Siffltt, £t494 
°C30?J\ 45°C 30fc!\ ffftS*72-C 3#©sfe#-e30tf * ;W©PCR£ff n % 

gltAjteTi5«trjt^©7D^-^-$^tfjK) 2Kbp© DNAW # £ if *I L „ » ft ft 
fcifiJIBJrK- £KpnI (^ffiig) "CiSflsU £fti:pHSG299 (^jgig) £KpnIt:5S£ 
«-*bfe*»OSa^LatSUfc. MtS£fttt£Sfitt£ DNA ligation kit ver2 
{CTfT'ttofeo zi'iiJtTO UJM109On >hr?-> 

ffl«a«) fcffl^Tj&Htetfcsm^ iptg u vrD^H-D-ws?? nr 

^^i'F) 10/zg/mK X-Gal (5-^ D ^E-4-^ D D-S-'i' > H U ;i/-/?-D- #7 >? Y 
is r* ) 40/zg/mlSU t ^D^A7i^n-;i/40>ug/inlS^tfLigHb (A? r 1- l> 7* 
r>10g/k A* h^-* r^** r5g/h NaCl 5g/l v «^15g/K pH7.2) 
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mm, 1992=*) SfflUT^yl 5 KSHKU *JIBB**llliaSft*L/» 122IC 
^ f fM (SB * * H £ m * T* & -5 © * PHSG299YCS fc 45 ft" tt fe » 

HU pXC4£IMIR»JltXbaIfcT$IHbUs pHH1519«Da«jBjaS£tt D N AifrSK 
»U pHSG299YCSSXbaIT-5£:£:##PLfc ^ gSgbfco ±fiBi:Hai©# 

< 2 >AJ12310tt^OgltA3tiE^*S^7-7^ 5. KO*A 

31*CtCTS*?b. AJ12310/pYCS£3if# bt. 

< 3 >gltAtiiffi^tC i5L-W? >&£fi 
CM-2B»?5tgiteT-*W^-a-fcAJ12310ttSU t ±fBT-IR^ UfcgltAae^l§*ittAJ 

12310/pYCS&£, H«Sfl>|8i:ra«K:U-C««bfc. ig*3£l?l&St2 2, S2 3I: 
7*-fo CSJf9M*-Ctt, 37°C, 44*C^-Tti©i8«fitfEK:fc^TtK «M*<fcf)L-y 

«±©*SJH*>£. gitA©ig"H#L-^ou* 5 >»©JK*i«i±:i3*tFl!l£toffi* 



2 2 gltAigil}*©ig#*Slfl (37°C) 





L-Glu§« 






L-lysS« 




(g/dl) 




(mg/dl) 


(mg/dl) 


AJ12310 


1.79 


31.9 


11.8 


11.0 


AJ12310/pYCS 


2.04 


36.5 


8.1 


7.3 
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i23 gltAJf *H*CDig: 




(44°C) 






OD L-GluSfW 
(g/dl) 


(X) 


L-AspH }jg 
(mg/dl) 


(mg/dl) 


AJ12310 
AJ12310/pYCS 


0.58 1.38 
0.65 1.84 


21.8 
28.8 


23.3 
14.1 


29.2 
17.2 



1 : aceA 



1B3?|J§^3 
IB?'JS^4 

iB^ys-fs 

1B^JS^7 
1B?'JS^§ 9 

la^js-^io 

i2?!j#-ff 11 
IBjaj§^12 
S2?US^13 
E^JS-^14 

U5»J#^17 ; 
Efll*#18 : 
K?!lH-Sf 19 : 
■25U*^20 : 
IBJiJ&-s§21 : 



aceA 

accBC 

accBC 

dtsRl 

dtsRl 

dtsR2 

dtsR2 

pfk 

pfk 

scrB(AJ12340») 

scrB(AJ12340#O 

scrB(AJ12309*fc) 

scrB(AJ 123091*) 

scrB(AJl23l01*) 

gluABCD 

gluABCD 

gluABCD 

gluABCD 

gluABCD 

pdhA 



7 
7 5 
7 5 
7 % 



7X 



7 X 



7 \ 
7 X 
7 X 
7\ 



£IB?'J 

^ j msm 

SB 31 
^ I? IB 90 

mm 
; mm 
mn 

mm 

Mm 

j mmm 

J WMm 
J glBjaj 
1B9U 
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E3IS-522 : 
SB?'JS^23 : 
IB?!l#^24 : 
IB?'J#-ff 25 : 
iB^'JS-^26 : 

IB?'J#^29 : 
E5»J*^30 : 

E5d»"t32 : 
IB?'JS^§33 : 
iE^iJS-^34 : 

BB?iJ&^80 

B 81* -589 

ie^iJS-^92 
1B?|J#^93 
BB?'JS^94 
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pdhA B1E8I 
pc ig*ie?iJ 

P c 7 x j mm 

ppc J£3£IS9!l 

ppc r $ j mm 

acn J62EIB5I 

acn 7XS&WI&1 

icd ig*lB?'J 

icd T 5 ^1350 

lpd Jg*IB?'J 

i P d t ^ j mun 

odhA J^ttiB^'J 

odhA 75. ^ mum 

gdh(AJi23io») i&mmn 

gdh(AJ12310*) 7 5.S BIB8I 
gdh(2256») ESIBfll 
gdh (2256#) 7 X J W&M 
gltA(AJ12310^) iggfB^J 

g itA(AJi23io«) 7% ; mm 

gltA(2256tt) i£*IB?'J 

gltA(2256*$fO 7Uti5lJ 

scrB(AJ12309#O £££51 

scrB(AJ12309^) 7 X J BtEBS] 
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^13^J(C*^T, lSU<ttSStfiOT'^y^©g^. f¥A> M*Ps X&ii* 

HL^tsT S. J $?iS?!l£>£>& *K A>-3> 5 0°Cs 5»©Mil:3 0%W±O 
*8#r§t££#-f ft-f V*> h U- MJ 7— BStt4*t5*>/^R. 



»E5>jt*^tx i < BSi©7 s. ;m<DW.Wi, mx, nm> xaa* 

3. EMS? 6 CGtt®r^>rREni**-*-&* Xfc** HT^y 

iiMci^T, lsgi^ttftfflors »a> a-hk xJi& 

4. 1E?'JS^8 (CB3«©T 5 V fiEM***** Xttx 17^ 
BHEaitfcOT, 1 S L < ti§£{S©T 5 y &<D§8^ SAs ttiD, XfcfciS* 

7i;ft*t5Dts RfStt£*-f ft* >^*ft. 

iSttSr^tfTS. y»Eai*»&«t *K fro, 6 0-CT- 3 0°C(C*5it SrSttt lil^X 

6. ejus* 9 4 cb<b©t 5. v^E?'j£*fft* >n>?m* x»s 
sm&mz&^x. i g l < &®.m®7 =. j m<Dm&. wx, ma* xtt 

ffi{£[£'£tf7'^ yKE^Jfr^fc t>> fro, ^ U *A*5=- 'J £ A • tf — =£7 x J f 
*^C>>a-^ D *fl5t&£tt-*r ft Sttft fit"** 

7 . EJMS^ 1 7 ~ 2 0 ^i?E?!J©^r*lfr ft * 
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it. mar k ;wt%zm<D^-rtifriz£^x. leu 7=^^© 
mm, j?a, Km. xaj^ffi^^tfT ? y mmmfrb* ^0. ^y* 

8. IB?iJ#^2 2 (rfei&©;P 5: y .3 [bI^* 

y@tI2?'JtC;fc^T, ieU<JiiS«I©7* y@g©ffig|. If A, ftAD, Xfi 

y&lB^JlC&^T, 1 g L < {±|£<B©7> 5. J i£©g|gu }fA. Xtt 

iMte^tfT' *. y^IEjaj^ft !K fro, n y * ? >) t> A • U-^E 7 ~ y 

5 ^ ^I^?lJti^^^T, i;gL<tti&fli©7~ v^©g& s if a, tttia, x 
5 y^I^jK^T, liKiiftior^ysofi, nx, tttia. x 

{iiStt^^tfT SL J ^ie?iJA>£& t) x fro, 50°C, 3 #©!&£!!. g 3 0 %«. 
± © ^ # r£ # "T S T n - ^ - -tf ?g <4 * f -S ^ > ^ e o 

5 yg?K?'J<.::tei,^ i^u<ttiS<@©T5: smcDWWk, If A, ttfia, x 

l£MtiLZ-3tS7 ~ y ®IBJiJfr£>& t> s 45°C\ 1 0 ^-©fiJflS^tC 5 0 % 

13. is^js-^ 3 2 \zmm<»7 s. y ssie^wt- x«> 

^ y ^@H?iJCi5V\Tx l^b<ttSt(@©r^y^©ag| s >k£i, }fA> tt;toh X 
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14. iB5U#-^3 4 CE*05»5 y*IB^J** , rS^>^^Hx X«, H7 
5>>RB?9fc*5^Ts lSL<(itl07iyt©i^ ffiA, tt#D, X 

»jMtes#tjT ? y &iB*yfr£fc Ox fro, 5o°c, i oftommm&iz 3 o % 

15. mnm.<Dmwm^8 o tcia«©7 ^ y mw.m*m-tz>9 >/^k> x 

#JD> Xt±«*etS:^tJr 5: y ItiBjajfr 4 2-Cf 3 7 °C tc £ £ r£ 

16. ffi^J*©IB#JS^9 0 Cfa«CD7 5 > &lB?0£*1-5* W^fl> X 

lis H7USi2?Ji:l5^t, l 7 s;y^©B&s »A> 

ttin, X(±i£<fi:£#tf7 5 y §$BBS?gfre>& D, ifo, 3 7 'Ct? 2 3 "CKistt 3fS 
h m m X & * tv fil ± cd ? > m > > ? - V rS t£ £ * 3" £ * > v ^ m o 

17. IB?y##2trf3f&©7^yg?IB?y£*T£* ws^H, Xii, I§I7? 
y SglEWc^-t, lfl<!i»Iffl7^i©Ii^ tfAs ft^D, Xtt 
igft^-airT 3; y S£BE?'Jfr t), fro, -f V^> h U— h V 7--b?r£t££*-f 5 

1 8. TIE (a 1) Xii (b 1) iZ^TB N AT*^5S*^IR 1 7!3®©DN 
A. 

(a 1 ) IB5"Jgt©iB?!l#-<§ 1 Kfefs©^ffiIB?yfr e>&3JeSIE?'J£^tfD N A,, 

(b 1) IB^ijaoiB^JS^ 1 (ClBttCD«»IB9iJX(i|5|^*iB?yiP?>iiS^tb2> 

77 -f h 'J > i > h &*ffTt A^f 7 ij ^^f X I, fro, -fV^hU 

19. IB?'JS-f§4 tci3®©7 5. y ^lB?!l£*-r-S# W^yfl, Xfck, PITS. 

y ^ib^ic^t, i^L<{ig&f@©7^y^©s&, jfA, ttftk xtt 
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MtiLZStsT 5. y^E?ajfre>fc >K fro, t i/ JVC o - A # ;i/ * 7 — -tfffitt 

2 0 . TI3 (a 2 ) Xfct (b 2 ) fC^TD N A Sflt$£ 1 9i3ffi©DN 
Ac 

(a 2) ffi5iJ*©B50*^3KfBtt©ttllB5>l*6«i:4d!fi»E5»IS#«yDNA. 
(b 2) B£J£®E9J#^3 £8Btt®tf£E^X(*|g*&2E*Jfr&nH$ft£ 
77^Y-J:7h'J>^i>h TT'/s ^ 7 U ^-f X fro, 7i/*Co 

2 1. E5>J*-^6Cffi*or5>'KEWft*-r**>-'t^f|, xfct, 
/'SEJiJCSut, i«b<tt»ffl©7 , 5y»©ai« % If A, Mm. xa 

iS»tt*$ttr5>'ttE5!l*&&»)x D t s R "f 5 * >-M*H£zi 

— KtSDNAo 

2 2. TIB (a3) Xfct (b3) K^T D N A f * £ IS*« 2 lf3tt©DN 
A 0 

(a 3) E5>J*OE5U*^5C8B«0«aiE5!l*»6«i:«ttaiE5aft#tfDNA. 
(b 3) E9J£®£9JS^5£ffitt®&^HXttHtt£iB9jfrefiH$*L3 
r5-f v-fc* h U>s;*> FftJkttTtA-fryjr^XU fro, DtsRS 

2 3. BH*-9 8£Btt<D7 3>rftBSI«#-r 3*W<*fl, Xfct, PIT? 

y KE*lc&t>T„ i«b<{iSffl©T^y^©B^ s #a, ttin, xa 

iS&fc-gtr 7$ y »E5Urt»&fc fro, DtsRStStfS^>/^gj3 
-l-'tSD NA 0 

2 4 . Tffi ( a 4 ) Xfct (b 4 ) l^tDNA'CJ&S^S 2 3 13(6© D N 
Ac 

(a 4) B*fX®B*IS-9 7 £ffitt®tt£EHfr&&«ttSEafe&&DNA. 
(b 4 ) E8l«<DB8l*-3 7 (c8Ett0g£E$lXttigtt£B8lfr £>HC($n.s 
75 -f v-i;* h ij hfc*#TTvwr<J^xu, fro, DtsRfS 
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tt£*-f-2>*>^K£=J-Kir&DNA. 

25. e#i§-§- i o \zmm<DT k JWsm*.Mtz>* >>*zm.. xa\ mr 

lixklSLttistsT 5. J f§?E?!Jfr fro, *x * 7 )\,>7 Y rSttS*?" 

2 6. TIB (a 5 ) X{± (b 5 ) C jjkT D N A t? & 5lf *JB 2 5fBffi©DN 
Ao 

(a 5 ) E9J&0EKIS-5 9 £§B«©**E*J# &tt5*2SE5!l££trD N A. 

(b 5) EMftOEH*«9£Gtt®tt£BnxttlBff&EMfr&fl>[£ti« 
r^-Tv-i:;* h 'J >i;i> hfc^T-£/W 7D iJf'fXU fro, 
* h*:*— KStt£#-rS* KtliDNA, 

2 7. E?!l##9 3 iClBiftOT ^ > ®E?!l£#-r£* >^>g, Xtt, IHT 
5y»E5Ut:*^T» 1=BU< BRACT" 5 i$A, ttSlk X 

«&&£^t?T ^ ys?E?'Jfr *k fro, >^;i/^--tffgtt^*-rs^ >^ 

2 8 . TIB (a 6 ) Xfct (b 6 ) fC^t* D N A T? & 3 If #11 2 7l3«OD N 
A„ 

(a 6) Eai«©E8IS*f 9 3 £Ett<D&£E8l#> 6 & SttUSSai &$trD N 

Ac 

(b6) E^JSOE5!IS#9 3 £Ett®tt£E9JXaP%£E8ld>*>m£(3*i 
5 77 -f y - J: ^ F 'J > ^ i > h %*ftTt- A-f 7 ij f -f X fro, 4 ><~<;i< 
9 2> 9 >^Z>W.*-3 - h'tSDNA, 

2 9 . E?!l#-^ 1 7 ~ 2 0 C1B«g©T ^ J ^E?'J© ^ 1* *xfr£W -f -5 * > n 

9%, xtt, bubBT 5: ^i?E?'J©^-f ftfrt^T, lgb<ttlfc{@©7'^®f 
©filft, »A, ttfiU, XttiS!tt&$trT5 y»E50 36»e>a»), fro, $op 

3 0. TIE (a 7 ) Xfcfc (b 7 ) tStD N AT-fe Sift *IH 2 9|3*£©DN 
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Ac 

(a 7) ISjaJStCDlBjaJS-if 1 6 £fBttO&£E?!l* <b tt Z i&Mm<) Z ^ ts D N 

Ac 

(b 7 ) E8i&<DE3is^ 1 6 c8e®©^«E*yxiii^sE3sjfr e>iii*£ft 

577^?-i:^^|J>i5I>^^:^Tt•/^'f7U^X^ > fro, ^/l/*5. 

3 1. E5!I»^2 2tCf3ffi©r ^ > ®E?!l£*-r£* Xfi, 
^ ^®E?iJ{C*}^T, lSKttSiCT^lCM, If A, ttiD, X 

ttii!ffi£#if7'S>'»E5U*»&«e ft* fro, tf^tf v^^t K Dy^---fe-Jgt4^ 

3 2 . TIE (a 8 ) Kit (b 8 ) i:StDNAT-$,Si^3 1 I3«CDD N 
Ao 

(a 8) IS Fliii© IB 2 1 C S3«5©^*E5>J fr & & S $g*E?!l £-a tf D N 

Ac 

(b8) MZfiimomvm^ 2 1 iCiB«&©it*E?iJX«l§l^«iey'Jfr 
5 7 , 7^Y-t^h'J>i? I >K^ffTTA-f^U^XU fro, tr;i-t> 

3 3. E^JS-9 2 4 CE1«D7 ^ y ^E?'J£*f 3* W5£K, Xfct, H7 

5>>»Eaifc:*s^T* l^b<{ifSf@cDT$y^©s^, J$A, ttira, x 
&2*fi££$;tr7' S. y^E?!lfr ?>& !?, fro, tr^t: >^*;u^t^i/^ — -t? rSf*£ 

3 4 . TfB (a 9) Xfci (b 9 ) titDNAtJi £>ff 3 3fBtt©DN 
Ao 

(a 9) E8l&®EaiS^ 2 3 fCE*<DffiatE5Ui6»6«t**aE5iJS$tfDN 

Ao 

(b 9) E7!m©E?iJ#-f2 3 CfEfS©^»E^JXttllig»E?ufr 
5 7 , 7'f?-tXh'J>i'i>KdC^i ! j : TtA'f7' l J^XU fro, tf;i/t> 
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smmmzts^x, l S b < itmmcoT s; yfoitt, ffA, ttitu x 

3 6 . TIB (a 1 0 ) Xfct (b 1 0) iC^T D N AT afe 3«#Jg 3 5IBI&© 
DNA. 

(a 1 0) IE#JS©ie?'J§-f2 5 lct3«©^*!a?iJ*£«:£«gie?aj£^i?D 
NAo 

(b 1 0) I^m©E?iJ#^2 5 Kg3«©Ji«IB?iJXti|3|^aia?'J* £Wt^£ 

Ac 

37. iB?U#-f§2 8{CfBtt©T^y^IE3?'J£;ff-t3*>^fl. IrJT 
^ J BMmz&\,sX., 1 ^ U < \±®.m<D7 ^ ^I*©@&> ffiA> ttiblK X 

^ tr T ^ y ^§2 ?ij fro, T3-*--t?f£fcfe£*-r£* 

3 8. TIB (all)Xtt(bll) lCitDNAf$5i$l3 7fiB«© 
DNA. 

(all) E5U*©S5!I#^2 7 Cffit^tt*ffi*J# 6fc Stt2£RaiS^&D 
NAo 

(b 1 1) iB?«J«l©iB?iJ§-f§ 2 7£fB«K0gSB9JXttH££i!ai#£>|ICi$ 

*--erSt4£*-f 3* KtSDN A, 

3 9. ie?<J#-*f 3 0 fcji3g«©7 ^ y SSI2?!J£*-r£* W?^ft, X«s PIT 
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4 0 . TIB (al2) Xtt (bl2) iC^fD N AX-&Z>m#m 3 9fB»<9 
D N A o 

(al 2) IS^J^OiS^JS-^ 2 7 Ktg@©J£Kie?iJ;!p?>fc.5i&giejrij£^t?D 
N A 0 

(b 1 2) iS^J*0|H9"JS^ 2 7£SBtt0«£E^Xtt|g&£SPj*&|g$g;k 

4 1. 12?iJ#^3 2 (CIBIEOT' ^ JMrnnZmtZ* W^K, Xtt, |5)T 
$ y KKflltCHS^T. 1 f b < fctf&fflCDT' 5. J W<DW.Wk, !K9k, WX, ttilK X 
«&tt£^t?7 5. y m&nfrb* t)> fro, ^ t Kn'J/KT*^ K 5 s t FD^i— 

4 2 . TfiE (a 1 3) Xtt (b 1 3) C jjxf D N AT* 4 1 IB«© 

D N A, 

(a 1 3) K$|$®£8IS-3 3 1 fciB«©*2£E5*|j&»& J&*Jfia&i35!IS§trD 
NAo 

(b 1 3) IE?!JSlffliB?a|S-s§3 1 £iE«©JM*ffi?iJXfct ^ig*iE?aja» 
4 3. ffi?"J#^3 4 tE|«)7 * ;m&&}&GT2>f> >/^ff, Xfct, |sjT 

5 smm&uz&^x, if u<aaio7;ys©ift, j$a, ma, x 

4 4. TIB (a 1 4) (b 1 4) t tj%T D N A t $> Z> m#m. 4 3tBflc© 

DNA, 

(a 1 4) IBai«®£?>JS*3 3 (cf3«©^S£?yfr&&&^SI3?!l£$tfD 
NAo 
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(b 1 4) £8l&<Z>ffi$yS? 3 3£Gtt®tt£G$yxttHg£S9Jfr&BISi$ 

nzr^j r ?—tz v 'J h&^ttT^^'f xu ^-rxu fro, 2-sr 

4 5. E?*M©E?'J§-<§- 8 0{CfB®©T^ ./ BEM***-* £ >'1*K, X 
ttiO* Xfct&tefc^tfT' 5. y gEE?'Jfr£>fc ^ fro, 4 3 7 "C tr 3 rS 

£D-K-f3DNAo 

4 6. TIB (a 1 5) Xtt (b 1 5) K^t D N Atft SstsRlH 4 5 IB®© 
D N A o 

(a 1 5) E8l*©Kai*-5 7 9CtB«©**E*J*&fc*tt»E5U*StrD 
N A. 

(b i 5) ie?im©ia?y#-f 7 9 Kf3«©*g*E5yxttigigaffi5>j#e>iiia£ 

n§77-f v-t^ h 'J >^x> |-i&:*ttTT-A-1' /U y-f XI, fro, 4 2-C 

47. ie?ijs©ia?!i*^ 9 o\zt?,mQ>7'K smwin&m-rz* x 
a, HT^yaiEjyKzij^rx ieb<i±*ffl<z>r 5 #a, 
ttio, xfci&te£$t?T 5. j mw&mfrb-b d, fro, 3 7-c-c 2 s-cizfcttsrs 

SDN A 0 

4 8 . TIB (a 1 6 ) Xtt ( b 1 6 ) C*tDNAT-fe5i*S4 7 IB«© 
D N A o 

(a 1 6) K?!l*OiB5U»^8 9 l;iaSS©£SE?'J fr & * -5Jg*E?iJ £#tf D 
N A. 

(b i 6) ffiyyaoEjajs-t 8 9 ^ia^o^aE^JxttraJesE^J^^^ta* 

^475^ h 'J hft*ttT-CA-f ry^-f XU fro, 3 7 "C 
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4 9. L-7^s>m&mm*£\s, st^m 7-4 so^-rtifr-s 
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SEQUENCE LISTING 

<110> Ajinomoto Co., Inc. 

<120> Genes for Heat resistant Enzymes of Amino Acid 
Biosynthetic Pathway Derived from Thermophilic 
Coryneform Bacteria 

<130> B691SMOP1072 

<140> 

<141> 2000-10-04 

<150> JP 11-282716 
<151> 1999-10-04 

<150> JP 11-311147 
<151> 1999-11-01 

<150> JP 2000-120687 
<151> 2000-04-21 

<160> 108 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 1980 
<212> DNA 

<213> Corynebacterium thermoaminogenes 

<220> 
<221> CDS 

<222> (577).. (1869) 
<400> 1 

tgcattccac cgacggtcac gcgttcggtc ttgtcagcgg cgtcaatctg ctgatggttc 60 
atgcaaagct ccttcgaagc aagagatcgg gtgtgtgcgg gcacctatcg ggggaagccc 120 
tcgctgcgcc ccagggggag ctggcgatgt gaccaggtta agtgataacc atcaccttgc 180 
caatgggttt gcgaacttta ccgtgacgct acccccgctt ttgtttgatc acaccagctc 240 
gaaggctgtc gcttttccga agatgcacgt gaagtggcaa atccttgcca cccgaggttt 300 
tcccagtaca aacgtactag tgatgaggat cacggggaac attgtggaga ttgcactttg 360 
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caatatttgc aaaaggggtg actacccccg cgcaaaactt aaaaacccaa atccgttgac 420 
ggacccatgc ccgatgaagc aatgtgtgaa gcacgccacc ggaacacagg ttgtggatca 480 
ctcaccatga tgtgggggat tcgcatcaca cagtgtgcag ggcggcacct ctaccgaatg 540 
cgccttacag cagcaccaag aagaagtgac tcttag atg tea aac gtt gga acg 594 

Met Ser Asn Val Gly Thr 
1 5 

cca cgt acc gca cag gaa ate cag cag gat tgg gac acc aac cca cgc 642 
Pro Arg Thr Ala Gin Glu He Gin Gin Asp Trp Asp Thr Asn Pro Arg 

10 15 20 

tgg aac gga ate acc cgc gac tac acc get gag eag gta get gag etc 690 
Trp Asn Gly He Thr Arg Asp Tyr Thr Ala Glu Gin Val Ala Glu Leu 

25 30 35 

cag ggc age gtc gtc gag gag cac acc etc gca aag cgc ggc gec gag 738 
Gin Gly Ser Val Val Glu Glu His Thr Leu Ala Lys Arg Gly Ala Glu 

40 45 50 

ate ctg tgg gat gca gtt tec gca gag ggc gac gac tac ate aac gca 786 
He Leu Trp Asp Ala Val Ser Ala Glu Gly Asp Asp Tyr He Asn Ala 
55 60 65 70 

ctg ggc gee ctt acc ggt aac cag get gtc cag cag gtc cgt gee ggc 834 
Leu Gly Ala Leu Thr Gly Asn Gin Ala Val Gin Gin Val Arg Ala Gly 

75 80 85 

ctg aag get gtc tac etc tec ggc tgg cag gtc gca ggt gac gec aac 882 
Leu Lys Ala Val Tyr Leu Ser Gly Trp Gin Val Ala Gly Asp Ala Asn 

90 95 100 

etc gee ggt cac acc tac ccc gac cag tec ctg tac ccg gcg aac tec 930 
Leu Ala Gly His Thr Tyr Pro Asp Gin Ser Leu Tyr Pro Ala Asn Ser 

105 110 115 

gtc ccg aac gtt gtc cgt cgc ate aac aac gca ctg ctg cgc gec gat 978 
Val Pro Asn Val Val Arg Arg He Asn Asn Ala Leu Leu Arg Ala Asp 

120 125 130 

gag ate gca cgc gtc gag ggt gac acc tee gtc gac aac tgg etc gtc 1026 
Glu He Ala Arg Val Glu Gly Asp Thr Ser Val Asp Asn Trp Leu Val 
135 140 145 150 

ccg ate gtc gee gac ggc gag gee ggc ttc ggt ggc gee etc aac gtc 1074 
Pro He Val Ala Asp Gly Glu Ala Gly Phe Gly Gly Ala Leu Asn Val 

155 160 165 

tac gag etc cag aag ggc atg ate acc get ggt gec gca ggc acc cac 1122 
Tyr Glu Leu Gin Lys Gly Met lie Thr Ala Gly Ala Ala Gly Thr His 

170 175 180 

tgg gag gat cag etc get tec gag aag aag tgt ggc cac etc ggt ggc 1170 
Trp Glu Asp Gin Leu Ala Ser Glu Lys Lys Cys Gly His Leu Gly Gly 

185 190 195 

aag gtc etc ate ccg acc cag cag cac ate cgc acc ctg aac tec gee 1218 
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Lys Val Leu lie Pro Thr Gin Gin His He Arg Thr Leu Asn Ser Ala 

200 205 210 

cgc ctg gca get gac gtg gec aac acc ccg acc gtc gtc ate gee cgc 1266 
Arg Leu Ala Ala Asp Val Ala Asn Thr Pro Thr Val Val He Ala Arg 
215 220 225 230 

acc gac gca gag gee gec acc ctg ate acc tct gat gtt gat gag cgc 1314 
Thr Asp Ala Glu Ala Ala Thr Leu He Thr Ser Asp Val Asp Glu Arg 

235 240 245 

gac cgc cca ttc ate acc ggc gag cgc acc gee gag ggc tac tac cac 1362 
Asp Arg Pro Phe He Thr Gly Glu Arg Thr Ala Glu Gly Tyr Tyr His 

250 255 260 

gtc aag ccg ggt etc gag ccc tgc ate gca cgt gcg aag tec tac get 1410 
Val Lys Pro Gly Leu Glu Pro Cys He Ala Arg Ala Lys Ser Tyr Ala 

265 270 275 

ccc tac gca gac atg ate tgg atg gag acc ggc acc cct gac etc gag 1458 
Pro Tyr Ala Asp Met He Trp Met Glu Thr Gly Thr Pro Asp Leu Glu 

280 285 290 

ctg gec aag aag ttc gee gag ggc gtc cgc age gag ttc ccg gac cag 1506 
Leu Ala Lys Lys Phe Ala Glu Gly Val Arg Ser Glu Phe Pro Asp Gin 
295 300 305 310 

ctg ctg tec tac aac tgc tec ccg tec ttc aac tgg tct gca cac etc 1554 
Leu Leu Ser Tyr Asn Cys Ser Pro Ser Phe Asn Trp Ser Ala His Leu 

315 320 325 

gag gec gac gag ate get aag ttc cag aag gaa ctg ggt gee atg ggc 1602 
Glu Ala Asp Glu He Ala Lys Phe Gin Lys Glu Leu Gly Ala Met Gly 

330 335 340 

ttc aag ttc cag ttc ate acc ctg get ggc ttc cac tec etc aac tac 1650 
Phe Lys Phe Gin Phe He Thr Leu Ala Gly Phe His Ser Leu Asn Tyr 

345 350 355 

ggt atg ttc gac ctg get tac ggc tac gee cgt gaa ggc atg ccc gee 1698 
Gly Met Phe Asp Leu Ala Tyr Gly Tyr Ala Arg Glu Gly Met Pro Ala 

360 365 370 

ttc gtc gac ctg cag aac cgt gag ttc aag gca get gag gag cgc ggc 1746 
Phe Val Asp Leu Gin Asn Arg Glu Phe Lys Ala Ala Glu Glu Arg Gly 
375 380 385 390 

ttc acc gee gtc aag cac cag cgt gag gtc ggc gee ggc tac ttc gac 1794 
Phe Thr Ala Val Lys His Gin Arg Glu Val Gly Ala Gly Tyr Phe Asp 

395 400 405 

acc ate gec acc acc gtt gac ccg aac tec tec acc acc gcg ctg aag 1842 
Thr He Ala Thr Thr Val Asp Pro Asn Ser Ser Thr Thr Ala Leu Lys 

410 415 420 

ggt tec acc gag gaa tgc cag ttc cac taggaaccac ctgatgcggt 1889 
Gly Ser Thr Glu Glu Cys Gin Phe His 
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425 430 
gccgtatggc ctgacggcac cgcccctccc tttgcactcc agtactcctt tgtgcacatc 1949 
ggccatctcc acaccgcgcg ccccgccacc t 1980 

<210> 2 
<211> 431 
<212> PRT 

<213> Corynebacterium thermoaminogenes 
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<210> 3 
<211> 2381 
<212> DNA 

<213> Corynebacterium thermoaminogenes 

<220> 
<221> CDS 

<222> (577).. (2349) 
<400> 3 

ageaggcegt gttgecgaac ggcaacttcc gcagccgcaa ggagatcgag gaggtgtact 60 

cgcacctcaa ccctgccgag gacaccgtgg tgtactgccg cgtgggtgac cgcgcggccc 120 

acacctggtt cgtgttgaag tacctgetgg ggtttgaaaa cgtccgcaac tatgaeggtt 180 

cctggtccga gtggggcaac atggtgcgca tgcccatcgt ccagggtgat gagceggget 240 

cactctagtc accccggggt cacctccctg gtcacccccg taccctcccg ggtacacccc 300 

ggggacgggg tgtgacctgg atctcccctg catgtggaca eegggaaact ttgcctggga 360 

aatgaccatc cagtacegta atgegggtat gttaacgegg tcacagggta caccagaatc 420 

eggategtet aaccccctta gegggatteg ctaaaagatc accgagttag tgtgcaagaa 480 

taatgetgat egcaggggea ctgtcatacg ctgtcatgca gtcaatgaac agtgcggtgc 540 

tctgtcgtga agaaaatcaa aaccaggagg gtttta gtg tea gtc gag acc agg 594 

Val Ser Val Glu Thr Arg 
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aag ate acc 
Lys He Thr 

gtt ttc cgc 
Val Phe Arg 
25 

gcg gag ccg 
Ala Glu Pro 
40 

ttc gca etc 
Phe Ala Leu 
55 

aag ate att 
Lys He He 

ggc tac ggc 
Gly Tyr Gly 

aac gag ggc 
Asn Glu Gly 
105 

etc ggt gac 
Leu Gly Asp 
120 

ccg atg gca 
Pro Met Ala 
135 

gtc gec ttc 
Val Ala Phe 

ttc ggt ggc 
Phe Gly Gly 

gtc gec gac 
Val Ala Asp 
185 

ggt cgt ggt 
Gly Arg Gly 

200 
gtc gag gca 
Val Glu Ala 
215 



aag gta 
Lys Val 
10 

gca gca 
Ala Ala 

gac gca 
Asp Ala 

ggt ggc 
Gly Gly 

gac gca 
Asp Ala 
75 

ttc etc 
Phe Leu 
90 

ctg ate 
Leu He 

aag gtc 
Lys Val 

ccg ggc 
Pro Gly 

gee gag 
Ala Glu 
155 
ggc gga 
Gly Gly 
170 

etc ttc 
Leu Phe 

gag tgc 
Glu Cys 

cag gtc 
Gin Val 



ctt gtc 
Leu Val 

egg gat 
Arg Asp 

gat gec 
Asp Ala 
45 

cag act 
Gin Thr 

60 
gca cgc 
Ala Arg 

gec gag 
Ala Glu 

tgg ate 
Trp He 

acc gca 
Thr Ala 
125 
acc aag 
Thr Lys 
140 

gag ttc 
Glu Phe 

cgt ggc 
Arg Gly 

gaa tec 
Glu Ser 

ttc gtg 
Phe Val 
205 
ate gec 
He Ala 
220 



gee aac 
Ala Asn 
15 

gaa ggc 
Glu Gly 
30 

cct ttc 
Pro Phe 

tec gca 
Ser Ala 

aag tec 
Lys Ser 

aac gee 
Asn Ala 
95 

gga cca 
Gly Pro 
110 

cgc cac 
Arg His 

gag cct 
Glu Pro 

ggt etc 
Gly Leu 

atg aag 
Met Lys 
175 
gee acc 
Ala Thr 
190 

gag cgc 
Glu Arg 

gac aag 
Asp Lys 



1 

cgt ggt 
Arg Gly 

ate gec 
He Ala 

gtc gag 
Val Glu 

gag tec 
Glu Ser 
65 

ggt gca 
Gly Ala 

80 
gat ttc 
Asp Phe 

tec cct 
Ser Pro 

ate gec 
He Ala 

gtc aag 
Val Lys 
145 
ccc ate 
Pro He 
160 

gtc gee 
Val Ala 

cgt gag 
Arg Glu 

tac ctg 
Tyr Leu 

cac ggc 
His Gly 
225 



gaa ate gca 
Glu lie Ala 
20 

tct gtc gec 
Ser Val Ala 
35 

tat gee gat 
Tyr Ala Asp 
50 

tac etc gtc 
Tyr Leu Val 

gac get gtc 
Asp Ala Val 

get gaa get 
Ala Glu Ala 
100 

gag tec ate 
Glu Ser He 
115 

aac aac gec 
Asn Asn Ala 
130 

gac gee get 
Asp Ala Ala 

gee ate aag 
Ala He Lys 

tac gag atg 
Tyr Glu Met 
180 

gee acc gec 
Ala Thr Ala 
195 

gac aag gec 
Asp Lys Ala 
210 

aac gtt gtg 
Asn Val Val 



ate cgt 
He Arg 

gtc tac 
Val Tyr 

gag gec 
Glu Ala 

att gac 
He Asp 
70 

cac ccc 
His Pro 

85 
gtc ate 
Val He 

cgt tec 
Arg Ser 

aac gca 
Asn Ala 

gag gtt 
Glu Val 
150 
get gec 
Ala Ala 
165 

gac gag 
Asp Glu. 

gee ttc 
Ala Phe 

cgc cac 
Arg His 

gtc gee 
Val Ala 
230 



642 



690 



738 



786 



834 



882 



930 



978 



1026 



1074 



1122 



1170 



1218 



1266 
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ggt acc cgt gac tgc tec ctg cag cgt cgt ttc cag aag etc gtc gag 1314 
Gly Thr Arg Asp Cys Ser Leu Gin Arg Arg Phe Gin Lys Leu Val Glu 

235 240 245 

gag gca ccg gca ccg ttc etc acc gat gag cag cgt gac cgc ate cac 1362 
Glu Ala Pro Ala Pro Phe Leu Thr Asp Glu Gin Arg Asp Arg He His 

250 255 260 

tec tec gee aag get ate tgc cgc gag gee ggt tac tac ggt gee ggc 1410 
Ser Ser Ala Lys Ala He Cys Arg Glu Ala Gly Tyr Tyr Gly Ala Gly 

265 270 275 

acc gtg gag tac ctg gtc ggt tec gac gga ctg ate tec ttc ctg gag 1458 
Thr Val Glu Tyr Leu Val Gly Ser Asp Gly Leu He Ser Phe Leu Glu 

280 285 290 

gtc aac acc cgc ctg cag gtg gag cac ccc gtc acc gag gag acc acc 1506 
Val Asn Thr Arg Leu Gin Val Glu His Pro Val Thr Glu Glu Thr Thr 
295 300 305 310 

ggc ate gac ctg gtg cgc gag atg ttc cgc ate gec gag ggc gee gag 1554 
Gly lie Asp Leu Val Arg Glu Met Phe Arg He Ala Glu Gly Ala Glu 

315 320 325 

etc tec ate aag gag gac ccg acc cca cgc ggc cac gec ttc gag ttc 1602 
Leu Ser He Lys Glu Asp Pro Thr Pro Arg Gly His Ala Phe Glu Phe 

330 335 340 

cgc ate aac ggc gag gac gca ggc tec aac ttc atg ccc gca ccg ggc 1650 
Arg He Asn Gly Glu Asp Ala Gly Ser Asn Phe Met Pro Ala Pro Gly 

345 350 355 

aag ate acc cgc tac cgt gag ccc gec ggc ccg ggt gtc cgc atg gac 1698 
Lys lie Thr Arg Tyr Arg Glu Pro Ala Gly Pro Gly Val Arg Met Asp 

360 365 370 

tec ggc gtt gtc gag ggt tec gag ate tec ggc cag ttc gac tec atg 1746 
Ser Gly Val Val Glu Gly Ser Glu He Ser Gly Gin Phe Asp Ser Met 
375 380 385 390 

ctg gec aag ctg ate gtc tgg ggc cag acc cgt gag cag gee ctg gag 1794 
Leu Ala Lys Leu He Val Trp Gly Gin Thr Arg Glu Gin Ala Leu Glu 

395 400 405 

cgt tec cgt cgt gcg etc ggc gag tac ate gtc gag ggc atg ccg acc 1842 
Arg Ser Arg Arg Ala Leu Gly Glu Tyr He Val Glu Gly Met Pro Thr 

410 415 420 

gtc ate ccg ttc cac tec cac ate gtc tec aac ccg gca ttc gtc ggt 1890 
Val He Pro Phe His Ser His He Val Ser Asn Pro Ala Phe Val Gly 

425 430 435 

gac ggc gag ggc ttc gag gtc tac acc aag tgg ate gag gag gtc tgg 1938 
Asp Gly Glu Gly Phe Glu Val Tyr Thr Lys Trp He Glu Glu Val Trp 

440 445 450 

gac aac ccg ate gag ccg ttc gtc gat gca gee gac etc gac gac gag 1986 
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Gly Ala 


Glu 
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ate 


Ser 


Gly 


Thr 


Val 


Ser Gly 


Leu Thr 


He 








570 






575 


aag 


ggt 


cag 


gtt 


etc ctg 


gag ate 


aag 


Lys 


Gly 


Gin 


Val 


Leu Leu 


Glu He 


Lys 






585 
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cagccctgtt ct 



Ala Ala Asp Leu Asp Asp Glu 
465 470 
gtc gag ate gac ggc cgc cgc 2034 
Val Glu He Asp Gly Arg Arg 
480 485 
get etc ggc ggt ggc gca ggt 2082 
Ala Leu Gly Gly Gly Ala Gly 
500 

cgc gca ggt ggc gcc aag gcc 2130 
Arg Ala Gly Gly Ala Lys Ala 
515 

ccg atg cag ggc acc gtc ate 2178 
Pro Met Gin Gly Thr Val lie 
530 

gtc tec gag ggt gac acc gtc 2226 
Val Ser Glu Gly Asp Thr Val 
545 550 
aac ccg gtc aag gcc cac aag 2274 
Asn Pro Val Lys Ala His Lys 
560 565 
gcc gcg ggt gag ggc gtg acc 2322 
Ala Ala Gly Glu Gly Val Thr 
580 

taatcccttc agggaacaga 2369 



2381 



<210> 4 

<211> 591 

<212> PRT 

<213> Corynebacterium thermoaminogenes 



<400> 4 

Val Ser Val Glu Thr Arg Lys He Thr Lys Val Leu Val Ala Asn Arg 

15 10 15 

Gly Glu lie Ala He Arg Val Phe Arg Ala Ala Arg Asp Glu Gly He 

20 25 30 

Ala Ser Val Ala Val Tyr Ala Glu Pro Asp Ala Asp Ala Pro Phe Val 

35 40 45 

Glu Tyr Ala Asp Glu Ala Phe Ala Leu Gly Gly Gin Thr Ser Ala Glu 

50 55 60 

Ser Tyr Leu Val lie Asp Lys He He Asp Ala Ala Arg Lys Ser Gly 
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<210> 5 

<211> 2128 

<212> DNA 

<213> Corynebacterium thermoaminogenes 

<220> 
<221> CDS 

<222> (339).. (1967) 
<400> 5 

gctgtcattc egaccacatt cgccccggga tccgggctcc accacctccc ggacccatgc 60 
cccatacctg cggaaaccac gggaaacacg ggaaaaaccg atctcattca gaeeggeggg 120 
atccacctgt ggaacagtca gcggcgcggc catggagggc agegacaggt gaegtccgag 180 
cacccggttc cccaecgtgg acaeggcatt gatccgacac ggtggggata gtttcatget 240 
gaaaaactat cgctgtgcag ggaggatccg gaatgtgacc tatttcatgg agaaatgatt 300 
gtggacgata cccccgggta cggctaccat tccaaaac atg acc att tec tea cct 356 

Met Thr He Ser Ser Pro 
1 5 

ttg att gac gtc get aac ctg cca gac ate aac acc acc gec ggc aag 404 
Leu He Asp Val Ala Asn Leu Pro Asp He Asn Thr Thr Ala Gly Lys 
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10 15 20 

ate gee gac ctg aag gec cgc egg gcg gaa gee cac ttc ccc atg ggt 452 
He Ala Asp Leu Lys Ala Arg Arg Ala Glu Ala His Phe Pro Met Gly 

25 30 35 

gaa aag gec gta gag aag gtc cac gcg gee aac cgc etc ace gcg cgc 500 
Glu Lys Ala Val Glu Lys Val His Ala Ala Asn Arg Leu Thr Ala Arg 

40 45 50 

gaa cga ctt gac tac ctg etc gat gaa ggc tec ttc ate gaa acc gat 548 
Glu Arg Leu Asp Tyr Leu Leu Asp Glu Gly Ser Phe He Glu Thr Asp 
55 60 65 70 

cag etc gca cgc cac cgc acc acc gcg ttc ggc ctg ggc aac aag cga 596 
Gin Leu Ala Arg His Arg Thr Thr Ala Phe Gly Leu Gly Asn Lys Arg 

75 80 85 

ccg gec acc gac ggc ate gtc acc ggc tgg ggc acc ate gac ggc cgc 644 
Pro Ala Thr Asp Gly He Val Thr Gly Trp Gly Thr He Asp Gly Arg 

90 95 100 

gag gtc tgc ate ttc tec cag gac ggc acc gtc ttc ggt ggc gca etc 692 
Glu Val Cys He Phe Ser Gin Asp Gly Thr Val Phe Gly Gly Ala Leu 

105 110 115 

ggt gag gtc tac ggc gag aag atg ate aag ate atg gag ctg gec ate 740 
Gly Glu Val Tyr Gly Glu Lys Met He Lys He Met Glu Leu Ala He 

120 125 130 

gac acc ggc cgc cca etc ate ggc ctg tac gag ggt gca ggt gec cgc 788 
Asp Thr Gly Arg Pro Leu lie Gly Leu Tyr Glu Gly Ala Gly Ala Arg 
135 140 145 150 

ate cag gac ggt gcg gtc tec etc gac ttc ate tec cag acc ttc tat 836 
He Gin Asp Gly Ala Val Ser Leu Asp Phe He Ser Gin Thr Phe Tyr 

155 160 165 

cag aac ate cag gee tec ggc gtg ate ccg cag ate tec gtg ate atg 884 
Gin Asn lie Gin Ala Ser Gly Val He Pro Gin He Ser Val He Met 

170 175 180 

ggt gec tgc gee ggt ggc aac gec tac ggc ccg gec ctg acc gac ttc 932 
Gly Ala Cys Ala Gly Gly Asn Ala Tyr Gly Pro Ala Leu Thr Asp Phe 

185 190 195 

gtg gtc atg gtg gac aag acc teg aag atg ttc gtc acc ggc ccc gat 980 
Val Val Met Val Asp Lys Thr Ser Lys Met Phe Val Thr Gly Pro Asp 

200 205 210 

gtg ate aag acc gtc acc ggc gag gag ate acc cag gag gag etc ggc 1028 
Val He Lys Thr Val Thr Gly Glu Glu He Thr Gin Glu Glu Leu Gly 
215 220 • 225 230 

gga gca acc acc cac atg gtc acc gee ggc aac tec cac tac acc gtc 1076 
Gly Ala Thr Thr His Met Val Thr Ala Gly Asn Ser His Tyr Thr Val 
235 240 245 
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gcc acc gat gag gag gcc etc gac tgg gtc cag gac etc ate tec ttc 1 

Ala Thr Asp Glu Glu Ala Leu Asp Trp Val Gin Asp Leu He Ser Phe 

250 255 260 

ctg ccc tec aac aat cgc tec tac gcc ccg gtg gag gag ttc gac gag 1 

Leu Pro Ser Asn Asn Arg Ser Tyr Ala Pro Val Glu Glu Phe Asp Glu 

265 270 275 

gag gac ggt ggc ate gcc gag aac ate aec gcc gat gac ctg aag ctg l; 

Glu Asp Gly Gly He Ala Glu Asn He Thr Ala Asp Asp Leu Lys Leu 

280 285 290 

gat gag ate ate ccg gat tec gcc acc gtg ccc tat gat gtc cgc gac l; 

Asp Glu He He Pro Asp Ser Ala Thr Val Pro Tyr Asp Val Arg Asp 
295 300 305 310 

gtc ate cag tgc ctg acc gac gac ggt gag tac ctg gag ate cag gcc 1 

Val He Gin Cys Leu Thr Asp Asp Gly Glu Tyr Leu Glu He Gin Ala 

315 320 325 

gac cga gcc gag aat gtc gtc ate gcc ttc ggc cgc ate gag ggc cag 1 

Asp Arg Ala Glu Asn Val Val He Ala Phe Gly Arg He Glu Gly Gin 

330 335 340 

tec gtc ggt ttc gtc gcc aac cag ccg acc cag ttc gcc ggc tgc ctg 1 

Ser Val Gly Phe Val Ala Asn Gin Pro Thr Gin Phe Ala Gly Cys Leu 

345 350 355 

gac ate gac tec tec gag aag gca gcc cgc ttc gtc cgc acc tgc gat 1 

Asp He Asp Ser Ser Glu Lys Ala Ala Arg Phe Val Arg Thr Cys Asp 

360 365 370 

gcc ttc aac ate ccg ate gtc atg ctt gtc gac gtc ccc ggc ttc etc 1 

Ala Phe Asn He Pro He Val Met Leu Val Asp Val Pro Gly Phe Leu 
375 380 385 390 

ccc ggt gcc ggc cag gag tac ggc ggc ate ctg cgt cgt ggc gcc aaa 1 

Pro Gly Ala Gly Gin Glu Tyr Gly Gly He Leu Arg Arg Gly Ala Lys 

395 400 405 

ctg etc tac gcc tac ggt gag gcc acc gtc ccg aag ate acc gtg acc 1 

Leu Leu Tyr Ala Tyr Gly Glu Ala Thr Val Pro Lys He Thr Val Thr 

410 415 420 

atg cgc aag gcc tac ggc ggt gcg tac tgt gtc atg gga tec aag ggt 1* 

Met Arg Lys Ala Tyr Gly Gly Ala Tyr Cys Val Met Gly Ser Lys Gly 

425 430 435 

ctg ggc gca gac ate aac ctg gcc tgg ccg acc gcg cag ate gcc gtc 1 

Leu Gly Ala Asp He Asn Leu Ala Trp Pro Thr Ala Gin He Ala Val 

440 445 450 

atg ggt gcc gcc ggc gcg gtc cag ttc ate tac cgc aag gag etc atg 1 

Met Gly Ala Ala Gly Ala Val Gin Phe He Tyr Arg Lys Glu Leu Met 
455 460 465 470 

gcc get gat gcc aag ggc ctg gac acc gtc gcc ctg gcc cag tec ttc 1 
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ctacgcccgc acccacggcc etttgetgge aggtgeggge gctgtgcgtt ttccgcgcct 2047 
gccgacgccc ggccccctgc cctgtgatgc gatctgegga tgtgatctgc gcccgcgcca 2107 
actcccctgg ttgaaccctg c 2128 

<210> 6 
<211> 543 
<212> PRT 

<213> Corynebacterium thermoaminogenes 



<400> 6 



Met Thr 


He 


Ser 


Ser 


Pro 


Leu 


He 


Asp 


Val Ala Asn Leu Pro Asp He 


1 






5 










10 15 


Asn Thr 


Thr 


Ala 


Gly 


Lys 


lie 


Ala 


Asp 


Leu Lys Ala Arg Arg Ala Glu 






20 










25 


30 


Ala His 


Phe 


Pro 


Met 


Gly 


Glu 


Lys 


Ala 


Val Glu Lys Val His Ala Ala 




35 










40 




45 


Asn Arg 


Leu 


Thr 


Ala 


Arg 


Glu 


Arg 


Leu 


Asp Tyr Leu Leu Asp Glu Gly 


50 










55 






60 


Ser Phe 


He 


Glu 


Thr 


Asp 


Gin 


Leu 


Ala 


Arg His Arg Thr Thr Ala Phe 


65 








70 








75 80 


Gly Leu 


Gly 


Asn 


Lys 


Arg 


Pro 


Ala 


Thr 


Asp Gly He Val Thr Gly Trp 








85 










90 95 


Gly Thr 


He 


Asp 


Gly 


Arg 


Glu 


Val 


Cys 


He Phe Ser Gin Asp Gly Thr 






100 










105 


110 


Val Phe 


Gly 


Gly 


Ala 


Leu 


Gly 


Glu 


Val 


Tyr Gly Glu Lys Met He Lys 




115 










120 




125 


He Met 


Glu 


Leu 


Ala 


He 


Asp 


Thr 


Gly 


Arg Pro Leu He Gly Leu Tyr 


130 










135 






140 


Glu Gly 


Ala 


Gly 


Ala 


Arg 


lie 


Gin 


Asp 


Gly Ala Val Ser Leu Asp Phe 



""SPAGf BLANK 



(USPTO) 



WO 01/25447 



14/123 



PCT/JPOO/06913 



1 45 
LtD 








1 50 










1 55 

LOO 










160 

iUu 


ilc OC I 


Gin 


Thr 
i ii i 


Phe 

i lie 


Tvr 
i y i 


Gin 

VI 1 11 


/loll 


lie 


Gin 

VI i 11 


Al a 

Aid 


Spr 

OC 1 


Glv 

uiy 


Val 

V CL X 


He 

lie 


Pro 
i i \j 








165 










I 70 

I I \j 










175 




01 n T1p 
ul 11 lie 


OC 1 


Va 1 


1 1 P 
lie 


Mpf 

lie l 


61 v 
uiy 


Ala 


f.V<? 


A 1 a 
Aid 


01 v 
uiy 


61 v 
uiy 




Ala 

Aid 


Tvr 
i y i 


Gl v 
uiy 






1 80 










1 85 










1 90 

L J\J 






DpA Ala 

rro Aid 


T Oil 

l»c u 


i in 


A cn 
Abp 


Php 
rile 


Va 1 

Vdl 


Va 1 

Vdl 


Mpf 
lie u 


Va 1 

Vdl 


A cn 
Abp 


T vc 

Li J O 


Thr 
i in 


OC1 


T vc 


Mpf 
lie l 




1 Q5 










900 










905 

i*\JO 








Pho Val 

rne vdl 


Thr 
1 111 


oi v 

ui y 


Prn 


Abp 


Va 1 
Vdl 


T 1 P 
lie 


T v c 
Ly b 


Thr 

1 HI 


Va 1 
Vdl 


Thr 

1 HI 


01 v 
uiy 


01 ii 

UIU 


01 11 
UIU 


1 1 P 
lie 


9 1 o 

L 1U 










9 1 5 










990 










Thr 01 n 
1111 U1I1 


01 ii 
Ul U 


01 ii 

UlU 


T ah 


01 v 

uiy 


01 v 

uiy 


A 1 a 
Aid 


Thr 
liii 


Thr 
1 III 


Hie 
nib 


Mpf 

TIC lr 


Va 1 

Vdl 


Thr 

1 HI 


A 1 a 

Aid 


01 v 
uiy 


995 
La D 








910 










915 

uOO 










940 


Aon C ap 

Asn oer 


Hie 

ni s 


Tvn 

i y i 


Thr 

i nr 


Va 1 
Vdl 


A 1 a 
Aid 


Th r 
1 III 


Aon 
Abp 


01 ii 
UIU 


01 n 
UlU 


A 1 a 
Aid 


T on 
LcU 


A cn 
Abp 


Trn 

i rp 


Va 1 

Vdl 








945 










950 










955 




Pin A on 

uin Asp 


T All 

Leu 


T 1 o 

lie 


oer 


rne 


T All 

Leu 


Prn 

rro 


Cop 
Ocl 


A on 

Asn 


Aon 

Asn 


A r cr 
ATg 


Cop 
OC I 


Tvr 

iyr 


A 1 a 
Al d 


Prn 
ri U 
















905 










970 






Mr, 1 Tin 

vai uiu 


p i ii 

ulU 


rne 


Asp 


uiu 


0 1 ii 

uiu 


Ann 

ASp 


01 V 

uiy 


0 1 V 

uiy 


I 1 o 

lie 


A 1 o 

Aia 


01 ii 
UIU 


Ann 

Asn 


T 1 o 

lie 


Thr 

inr 




97£ 










9ft0 










9R5 
LoD 








Aia Asp 


Asp 


Leu 


Lys 


T All 

Leu 


ASp 


01 ii 
UIU 


T 1 o 

lie 


T 1 o 

lie 


Dnn 

rro 


Ann 

ASp 


Cot* 

oer 


A 1 a 

Aia 


Thr 

i nr 


Va 1 

vai 












9Q£ 










100 
oUU 










Dnn 'Pirn 

rro lyr 


Asp 


Uo 1 

vai 


Arg 


Asp 


Uo 1 

vai 


T 1 o 

lie 


uin 


Lys 


1 All 

Leu 


i nr 


ASp 


Ann 

ASp 


01 v 

uiy 


01 ii 
UIU 


105 








1 1 0 

OlU 










1 1 5 
010 










190 


lyr Leu 


p i ii 

ulU 


lie 


P 1 n 

uin 


A 1 o 

Aia 


Asp 


Arg 


A 1 o 

Aia 


p 1 11 

uiu 


Aon 

Asn 


Vo 1 

vai 


Vo 1 

vai 


1 1 o 

lie 


A 1 Q 

Aia 


Pho 

rne 








Q9£ 










110 










115 
000 




uiy Arg 


T 1 o 

lie 


oi ii 

UIU 


01 v 

uiy 


01 n 

uin 


oer 


vai 


01 V 

uiy 


Pho 

rne 


Va 1 
Vdl 


A 1 a 
Aid 


Aon 

Abll 


01 n 
Ul 11 


Prn 

r I u 


Thr 
llll 






140 










145 










150 

OUU 






uin rne 


A 1 a 

ai a 


ni v 
uiy 




T on 
L cU 


A cn 
Abp 


T 1 o 
lie 


Ann 

Abp 


ocl 


Cap 

ocl 


01 u 

UIU 


T vc 
Ly b 


A 1 a 

Aid 


A 1 a 
Aid 


A r ct 
Al 5 




155 

ODD 










100 










105 
ooo 








Pho Val 
rile Vdl 


Arg 


1 111 


Lys 


A cn 
ASp 


A 1 a 
Aid 


Php 
r lie 


icn 
Abll 


T 1 p 
lie 


Pr a 
ri U 


T 1 p 

lie 


Va 1 

Vdl 


Mpf 
rie t 


r on 


Va 1 
Vdl 


170 
O f u 










O 1 o 










180 










Aon Vol 
Abp Vdl 


Prn 
r I O 


01 V 

ui y 


Php 
rut? 


T on 
LeU 


P rn 

n u 


01 v 

uiy 


A 1 a 
Aid 


01 v 

uiy 


01 n 
U 1 11 


01 n 

UIU 


Tvr 

iyr 


01 v 
uiy 


01 v 

uiy 


1 1 P 
lie 


185 








1Q0 










1Q5 
ovo 










400 


Ton A r>cr 
LcU At s 


Arc 
AI g 


01 v 
uiy 


A 1 a 
Aid 


T vc 
Lyb 


T on 
L c li 


T OH 


Tvr 

i yr 


A 1 a 
Aid 


Tvr 
lyi 


01 v 
uiy 


01 n 

uiu 


Al a 

Aid 


Thr 
i in 


Va 1 
Vdl 








405 

tuo 










410 

*t 1U 










41 5 

tLO 




Prn T vc 
n u Lyb 


T 1 P 
lie 


Thr 
i in 


Va 1 

Vdl 


Thr 
i in 


Mpf 
lie l 


A r f 


1 V<5 


Ala 

Aid 


Tvr 
i y i 


61 v 
uiy 


61 v 
uiy 


Al a 

Aid 


Tvr 
i y i 


v*y o 






490 










425 










4^0 






Val Mpf 
vai net 


01 v 

uiy 


ocl 


Lyb 


01 v 
uiy 


T on 


01 v 
uiy 


A 1 a 

Aid 


A cn 
flap 


T 1 p 
lie 


A cn 
Abll 


r on 

Li C U 


A 1 a 

Aid 


TrD 


Pro 




415 
too 










440 










445 








Tk « Air. 

inr Aia 


P 1 M 

uin 


1 le 


Ala 


val 


Met 


P 1 ™ 

uly 


A 1 n 

Ala 


A 1 o 

Ala 


P 1 V 

uly 


A 1 n 

Ala 


Vo 1 

vai 


Pin 

bin 


roe 


T 1 o 

1 1 e 


450 










455 










460 










Tyr Arg 


Lys 


Glu 


Leu 


Met 


Ala 


Ala 


Asp 


Ala 


Lys 


Gly 


Leu 


Asp 


Thr 


Val 


465 








470 










475 










480 


Ala Leu 


Ala 


Gin 


Ser 


Phe 


Glu 


Arg 


Glu 


Tyr 


Glu 


Asp 


His 


Met 


Leu 


Asn 








485 










490 










495 





PAG E BLA NK 



(USPTO) 



WO 01/25447 



15/123 



PCT/JP00/06913 



Pro Tyr Leu Ala Ala Glu Arg Gly Leu lie Asp Ala Val He Leu Pro 

500 505 510 

Ser Glu Thr Arg Gly Gin He Ala Arg Asn Leu Arg Leu Leu Lys His 

515 520 525 

Lys Asn Val Ser Arg Pro Ala Arg Lys His Gly Asn Met Pro Leu 

530 535 540 

<210> 7 

<211> 2076 

<212> DNA 

<213> Corynebacterium thermoaminogenes 

<220> 
<221> CDS 

<222> (412). .(2022) 
<400> 7 

acgcccggcc ccctgccctg tgatgcgatc tgcggatgtg atctgcgccc gcgccaactc 60 
ccctggttga accctgccac ataccctgag tcgcacctgg gtggggtcac tttccacctc 120 
acggggggga ggaggtcaca taggccatac gctgcacttt tgatgaagtg tgggcagatc 180 
gaccgggcaa atctgggaaa taaggggcct ggtgaactag eattcccctt agcgaagggt 240 
gagcatcgcg gaccccgcga tgtcccaacc ggtcgtaaat tcatgtgccg ccacagtccc 300 
ctcaccaggg gatcggaacc agcccagcct gattccggcg tgacggacct caccgtgaac 360 
aagtccccgc attactcaca gaactcacac caggatttag actaagaaac c atg act 417 

Met Thr 
1 

aaa etc gcg 465 
Lys Leu Ala 

ggt cag gec 513 
Gly Gin Ala 

cgc gag cgc 561 
Arg Glu Arg 
50 

gat gec etc 609 
Asp Ala Leu 
65 

cgc ccg gtc 657 
Arg Pro Val 
80 

cgc aag gtc 705 
Arg Lys Val 



gca gca acg aca gca cct 
Ala Ala Thr Thr Ala Pro 
5 

gat etc cgc gec cgc ctt 
Asp Leu Arg Ala Arg Leu 
20 

tec gtg gag aag gtg cac 
Ser Val Glu Lys Val His 
35 40 
ate gag tac ctg etc gat 
He Glu Tyr Leu Leu Asp 

55 

gec cgc cac cgt tec aag 
Ala Arg His Arg Ser Lys 
70 

acc gac ggt gtg gtc acc 
Thr Asp Gly Val Val Thr 



gat ctg acc acc acc gec ggc 
Asp Leu Thr Thr Thr Ala Gly 
10 15 
tec gag acc cag gec ccc atg 
Ser Glu Thr Gin Ala Pro Met 

25 30 
gag gca ggg aag aag acc gca 
Glu Ala Gly Lys Lys Thr Ala 

45 

gag ggc tec ttc gtt gag gtc 
Glu Gly Ser Phe Val Glu Val 
60 

aac ttc ggc ctg gac tec aag 
Asn Phe Gly Leu Asp Ser Lys 
75 

ggt tac ggc acc ate gac gga 
Gly Tyr Gly Thr He Asp Gly 
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125 
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140 
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155 
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205 

acc cag gag 
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220 
acc teg cac 
Thr Ser His 
235 

cgt gag ctg 
Arg Glu Leu 
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Arg Gin Asp 

gag acc gac 
Glu Thr Asp 
285 

ccg tac gac 
Pro Tyr Asp 

300 
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315 
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Leu He 
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etc ggt gag 753 
Leu Gly Glu 

ate aag acc 801 
He Lys Thr 
130 

cgc ate cag 849 
Arg He Gin 
145 

tac cgc aac 897 
Tyr Arg Asn 
160 

atg ggt gcc 945 
Met Gly Ala 

ttc ate ate 993 
Phe He He 

gac gtg ate 1041 
Asp Val He 
210 

ggt ggt gcc 1089 
Gly Gly Ala 
225 

gca gcc gat 1137 

Ala Ala Asp 

240 

tac ctg ccg 1185 
Tyr Leu Pro 

ate atg gtg 1233 
He Met Val 
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gcc gag aac ate ate tgc ggt ttc gee cgc gtc gag ggt cgt gee gtg 1425 
Ala Glu Asn He He Cys Gly Phe Ala Arg Val Glu Gly Arg Ala Val 

325 330 335 

ggt ate gtg gcc aac cag ccg atg cag ttc gee ggc tgc ctg gac ate 1473 
Gly lie Val Ala Asn Gin Pro Met Gin Phe Ala Gly Cys Leu Asp He 

340 345 350 

aag gca tec gag aag gcc gcc cgc ttc ate cgc acc tgt gac gcc ttc 1521 
Lys Ala Ser Glu Lys Ala Ala Arg Phe He Arg Thr Cys Asp Ala Phe 
355 360 365 370 
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Tyr Ala Tyr Ala Glu Ala Thr Val Gly Lys He Thr Val He Thr Arg 
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Lys Ser Tyr Gly Gly Ala Tyr Cys Val Met Gly Ser Lys Asp Met Gly 
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Ala Asp Leu Val Phe Ala Trp Pro Thr Ala Gin He Ala Val Met Gly 
435 440 445 450 

gcc tec ggt gcc gtc ggc ttc ate tac cgc aag gag etc aag cag get 1809 
Ala Ser Gly Ala Val Gly Phe He Tyr Arg Lys Glu Leu Lys Gin Ala 

455 460 465 

gca gcg gcc ggc gag gat gtc acc gcg ctg atg aag aag tac gag cag 1857 
Ala Ala Ala Gly Glu Asp Val Thr Ala Leu Met Lys Lys Tyr Glu Gin 

470 475 480 

gag tac gag gag acc ctg gtc aac ccg tac atg get gca gag cgt ggc 1905 
Glu Tyr Glu Glu Thr Leu Val Asn Pro Tyr Met Ala Ala Glu Arg Gly 

485 490 495 

tac gtc gac gcc gtc ate cca cca tec gag acc cgt ggt cag ate ate 1953 
Tyr Val Asp Ala Val He Pro Pro Ser Glu Thr Arg Gly Gin He He 

500 505 510 

gag ggt ctg cgt ctg etc gac cgc aag gtg gtc aac gtc ccg gcc aag 2001 
Glu Gly Leu Arg Leu Leu Asp Arg Lys Val Val Asn Val Pro Ala Lys 
515 520 525 530 

aag cac ggt aac ate ccg ctg taaacegtet tcccctccgg caccacgccg 2052 
Lys His Gly Asn He Pro Leu 
535 

gagaaggctt tgtccgcagc tgtc 2076 
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agcgcgccgg cagccaccag tgggatcgtg cccagcggac ggatgccgga ttcacggcgg 60 
tcagccaccc gccgatgaga cctgcagcga caacggtggc ggtgctgacc tggtcagcgt 120 
ctttgagttt catatccatg tcagacagtc taaccactct ctccgacgcg tccgaacatg 180 
ctggggtggc ggacaccatg tccgttcggg cgttgccccg acgggggaaa- atcgcaggca 240 
gatgtgtccg atgtgggata aacccaccgg ttcgggcgtg tcttcgggat caatggcaca 300 
gcattaaccg tgtggggggt ttaat atg gga gcc atg cga att gcc act etc 352 

Met Gly Ala Met Arg He Ala Thr Leu 
1 5 

acg tea ggc ggc gac tgc ccc gga etc aat get gtc ate agg gga ate 400 
Thr Ser Gly Gly Asp Cys Pro Gly Leu Asn Ala Val He Arg Gly He 
10 15 20 25 

gtc cgt acc gca agt aat gaa ttc ggt tec acc gtc gtg ggt tat cag 448 
Val Arg Thr Ala Ser Asn Glu Phe Gly Ser Thr Val Val. Gly Tyr Gin 

30 35 40 

gac ggc tgg gag ggc ctg ctg gcg gac cga cgt gtt cag etc tat gac 496 
Asp Gly Trp Glu Gly Leu Leu Ala Asp Arg Arg Val Gin Leu Tyr Asp 

45 50 55 

gat gag gac ate gac cgc ate ctg etc cgc ggt gga aca ate ctg ggc 544 
Asp Glu Asp He Asp Arg He Leu Leu Arg Gly Gly Thr He Leu Gly 

60 65 70 

acc ggt cgt etc cac ccc gac aag ttc aga gcc gga ate gac cag gtc 592 
Thr Gly Arg Leu His Pro Asp Lys Phe Arg Ala Gly lie Asp Gin Val 

.75 80 85 

aag gcg aat etc gcc gat gcg gga att gac gca etc ate ccg ate ggt 640 
Lys Ala Asn Leu Ala Asp Ala Gly He Asp Ala Leu He Pro He Gly 
90 95 100 105 

ggc gag ggc acc etc aag gga gcg aag tgg etc gcc gac aac ggc ate 688 
Gly Glu Gly Thr Leu Lys Gly Ala Lys Trp Leu Ala Asp Asn Gly He 

110 115 120 

ccc gtg gtc ggt gtc ccg aaa acc ate gac aat gat gtc aac ggc acg 736 
Pro Val Val Gly Val Pro Lys Thr He Asp Asn Asp Val Asn Gly Thr 

125 130 135 

gat ttc acc ttc ggt ttc gat tec gcg gtc tct gtg gcc acc gac gcc 784 
Asp Phe Thr Phe Gly Phe Asp Ser Ala Val Ser Val Ala Thr Asp Ala 
140 145 150 

p ate gac egg ctg cac acc acg gcg gaa tec cac aac cgt gtg atg ate 832 

He Asp Arg Leu His Thr Thr Ala Glu Ser His Asn Arg Val Met He 

155 160 165 

gtc gag gtc atg ggc cgc cac gtc ggt tgg ate gca ctg cat gcc ggc 880 
Val Glu Val Met Gly Arg His Val Gly Trp He Ala Leu His Ala Gly 
170 175 180 185 

atg gcc ggt gga gcc cac tac acc gtc ate ccc gag gtg ccc ttc gac 928 
Met Ala Gly Gly Ala His Tyr Thr Val He Pro Glu Val Pro Phe Asp 
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ggt tagtcaggee gcattcccgg ttccgcgccc geggggcegg gttttttcat 1413 
Gly 

gccccggaac acateggtat gaaatcgtga tatgeattae ttgacgggga agtgggggat 1473 

ccgtcacctc gcgttgtcca actacagccc gcagcgcctg egggaattet tcgagcaatc 1533 

cgccgattcc ccggcccgtc ccgtcgccgt ccaaccgcag tacaatctgc tggcccgccg 1593 

ggattatgag accggtatcc gcccggtcgt ggacgagttc ggtcccgcgg 1643 

<210> 10 
<211> 346 
<212> PRT 

<213> Corynebacterium thermoaminogenes 
<400> 10 

Met Gly Ala Met Arg Ile Ala Thr Leu Thr Ser Gly Gly Asp Cys Pro 
15 10 15 
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Gly Leu Asn Ala Val He Arg Gly He Val Arg Thr Ala Ser Asn Glu 

20 25 30 

Phe Gly Ser Thr Val Val Gly Tyr Gin Asp Gly Trp Glu Gly Leu Leu 

35 40 45 

Ala Asp Arg Arg Val Gin Leu Tyr Asp Asp Glu Asp He Asp Arg He 

50 55 60 

Leu Leu Arg Gly Gly Thr He Leu Gly Thr Gly Arg Leu His Pro Asp 
65 70 75 80 

Lys Phe Arg Ala Gly lie Asp Gin Val Lys Ala Asn Leu Ala Asp Ala 

85 90 95 

Gly He Asp Ala Leu He Pro He Gly Gly Glu Gly Thr Leu Lys Gly 

100 105 110 

Ala Lys Trp Leu Ala Asp Asn Gly He Pro Val Val Gly Val Pro Lys 

115 120 125 

Thr He Asp Asn Asp Val Asn Gly Thr Asp Phe Thr Phe Gly Phe Asp 

130 135 140 

Ser Ala Val Ser Val Ala Thr Asp Ala He Asp Arg Leu His Thr Thr 
145 150 155 160 

Ala Glu Ser His Asn Arg Val Met He Val Glu Val Met Gly Arg His 

165 170 175 

Val Gly Trp He Ala Leu His Ala Gly Met Ala Gly Gly Ala His Tyr 

180 185 190 

Thr Val He Pro Glu Val Pro Phe Asp He Ser Glu He Cys Lys Arg 

195 200 205 

Met Glu Arg Arg Phe Gin Met Gly Glu Lys Tyr Gly He He Val Val 

210 215 220 

Ala Glu Gly Ala Leu Pro Lys Glu Gly Thr Met Glu Leu Arg Glu Gly 
225 230 235 240 

Glu Val Asp Gin Phe Gly His Lys Thr Phe Thr Gly He Gly Gin Gin 

245 250 255 

He Ala Asp Glu Val His Arg Arg Leu Gly His Asp Val Arg Thr Thr 

260 265 270 

Val Leu Gly His He Gin Arg Gly Gly Thr Pro Thr Ala Phe Asp Arg 

275 280 285 

Val Leu Ala Thr Arg Tyr Gly Val Arg Ala Ala Arg Ala Cys His Glu 

290 295 300 

Gly Gin Phe Asn Thr Val Val Ala Leu Lys Gly Glu Arg He Arg Met 
305 310 315 320 

He Ser Phe Asp Glu Ala Val Gly Thr Leu Lys Lys Val Pro Met Glu 

325 330 335 

Arg Trp Val Thr Ala Gin Ala Met Phe Gly 
340 345 
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<212> DNA 

<213> Corynebacterium thermoaminogenes 



<220> 

<221> CDS 

<222> (1)..(498) 



<400> 11 

tac tac cag cac gat cca ggt ttc ccc ttc gca cca aag cgc acc ggt 48 
Tyr Tyr Gin His Asp Pro Gly Phe Pro Phe Ala Pro Lys Arg Thr Gly 

15 10 15 

tgg get cac acc acc acg ccg ttg acc gga ccg cag cga ttg cag tgg 96 
Trp Ala His Thr Thr Thr Pro Leu Thr Gly Pro Gin Arg Leu Gin Trp 

20 25 30 

acg cac ctg ccc gat get ctt tac ccg gat gta tec tat gac ctg gat 144 
Thr His Leu Pro Asp Ala Leu Tyr Pro Asp Val Ser Tyr Asp Leu Asp 

35 40 45 

gga tgc tat tec ggc gga gec gta ttt tct gac ggc acg ctt aaa ctt 192 
Gly Cys Tyr Ser Gly Gly Ala Val Phe Ser Asp Gly Thr Leu Lys Leu 

50 55 60 

ttc tac acc ggc aac cga aaa att gac ggc aag cgc cgc gee acc caa 240 
Phe Tyr Thr Gly Asn Arg Lys He Asp Gly Lys Arg Arg Ala Thr Gin 
65 70 75 80 

aac etc gtc gaa gtc gag gac cca act ggg ctg atg ggc ggc att cat 288 
Asn Leu Val Glu Val Glu Asp Pro Thr Gly Leu Met Gly Gly He His 

85 90 95 

cgc cgc teg cct aaa aat ccg ctt ate gac gga ccc gec age ggt ttt 336 
Arg Arg Ser Pro Lys Asn Pro Leu He Asp Gly Pro Ala Ser Gly Phe 

100 105 110 

acg ccc cac tac cgc gat ccc atg ate age cct gat ggg gat ggt tgg 384 
Thr Pro His Tyr Arg Asp Pro Met He Ser Pro Asp Gly Asp Gly Trp 

115 120 125 

aag atg gtt ctt ggg get cag cgc gaa aac etc acc ggt gca gcg gtt 432 
Lys Met Val Leu Gly Ala Gin Arg Glu Asn Leu Thr Gly Ala Ala Val 

130 135 140 

eta tac cgc teg gca gat ctt gaa aac tgg gaa ttc tec ggt gaa ate 480 
Leu Tyr Arg Ser Ala Asp Leu Glu Asn Trp Glu Phe Ser Gly Glu He 
145 150 155 160 

acc ttt gac etc age gac 498 
Thr Phe Asp Leu Ser Asp 
165 
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<213> Corynebacterium thermoaminogenes 
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<210> 13 

<211> 479 

<212> DNA 

<213> Corynebacterium thermoaminogenes 

<220> 

<221> CDS 

<222> (1)..(477) 

<400> 13 

tac tac cag cac gat cca ggt ttc ccc ttc gca cca aag cgc acc ggc 48 

Tyr Tyr Gin His Asp Pro Gly Phe Pro Phe Ala Pro Lys Arg Thr Gly 
15 10 15 
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tgg get cac acc acc acg ccg ttg acc gga ccg cag cga ttg cag tgg 96 
Trp Ala His Thr Thr Thr Pro Leu Thr Gly Pro Gin Arg Leu Gin Trp 

20 25 30 

acg cac ctg ccc gac get ctt tac ccg gat gca tec tat gac ctg gat 144 
Thr His Leu Pro Asp Ala Leu Tyr Pro Asp Ala Ser Tyr Asp Leu Asp 

35 40 45 

gga tgc tat tec ggt gga gee gta ttt act gac ggc aca ctt aaa ctt 192 
Gly Cys Tyr Ser Gly Gly Ala Val Phe Thr Asp Gly Thr Leu Lys Leu 

50 55 60 

ttc tac acc ggc aac eta aaa att gac ggc aag cgc cgc gee acc caa 240 
Phe Tyr Thr Gly Asn Leu Lys He Asp Gly Lys Arg Arg Ala Thr Gin 
65 70 75 80 

aac etc gtc gaa gtc gag gac cca act ggg ctg atg ggc ggc att cat 288 
Asn Leu Val Glu Val Glu Asp Pro Thr Gly Leu Met Gly Gly He His 

85 90 95 

cgc cgt teg cct aaa aat ccg ctt ate gac gga ccc gec age ggt ttc 336 
Arg Arg Ser Pro Lys Asn Pro Leu lie Asp Gly Pro Ala Ser Gly Phe 

100 105 110 

aca ccc cat tac cgc gat ccc atg ate age cct gat ggt gat ggt tgg 384 
Thr Pro His Tyr Arg Asp Pro Met He Ser Pro Asp Gly Asp Gly Trp 

115 120 125 

aaa atg gtt ctt ggg gee caa cgc gaa aac etc acc ggt gca gcg gtt 432 
Lys Met Val Leu Gly Ala Gin Arg Glu Asn Leu Thr Gly Ala Ala Val 

130 135 140 

eta tac cgc teg aca gat ctt gaa aac tgg gaa ttc tec ggt gaa at 479 
Leu Tyr Arg Ser Thr Asp Leu Glu Asn Trp Glu Phe Ser Gly Glu 
145 150 155 

<210> 14 
<2U> 159 
<212> PRT 

<213> Corynebacterium thermoaminogenes 
<400> 14 

Tyr Tyr Gin His Asp Pro Gly Phe Pro Phe Ala Pro Lys Arg Thr Gly 

15 10 15 

Trp Ala His Thr Thr Thr Pro Leu Thr Gly Pro Gin Arg Leu Gin Trp 

20 25 30 

Thr His Leu Pro Asp Ala Leu Tyr Pro Asp Ala Ser Tyr Asp Leu Asp 

35 40 45 

Gly Cys Tyr Ser Gly Gly Ala Val Phe Thr Asp Gly Thr Leu Lys Leu 

50 55 60 

Phe Tyr Thr Gly Asn Leu Lys He Asp Gly Lys Arg Arg Ala Thr Gin 
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<210> 15 
<211> 490 
<212> DNA 

<213> Corynebacterium thermoaminogenes 
<400> 15 

attttaatgg atattatcta tattttatca atattatcct tatgeacctg aatggggacc 60 
aatgcattgg ggacacgcac gtagtaaaga tttagttcat tgggaaacat taccgattgc 120 
tttagaacct ggagatgaag aagaaaaatg gttgtttctc tggtacaggt atagtcaaag 180 
atgataagtt gtatttattt tatacaggtc accattatta taatgacgat gatcccgatc 240 
atttttggca aaatcaaaat atggcttata gtgaagatgg cattcatttt caaaaatata 300 
aacaaaatgc aatcattcct accccacctg aagataatac acatcacttc agagatccaa 360 
aggtatggga acatccatgg cttattatta catgatagta ggtagtcaaa atgatagaga 420 
attaggacgt attatcttat atcgttctga ggatttatag aggggaattc tggtcctgag 480 
atcaatccaa 490 

<210> 16 
<211> 4254 
<212> DNA 

<213> Corynebacterium thermoaminogenes 

<220> 
<221> CDS 

<222> (637). .(1362) 

<220> 
<221> CDS 

<222> (1434). .(2315) 

<220> 
<221> CDS 

<222> (2432).. (3115) 
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<220> 
<221> CDS 

<222> (3235).. (4065) 
<400> 16 

tcacggcgcg cagattaccc agtgtgccgt agagacgctg atcggcattc tcacgcaccg 60 
cgcaggtgtt gaagacgatg agatcagggg tgtcaccctc ccccgccgcg gtgtaaccgg 120 
cctcctcgag cagaccggag agacgctcgg aatcgtggac gttcatctgg cagccgaagg 180 
tacgcacctc ataggtgcgg gcagtggtgc cctcccggtt cccccgcgcc gggagggtgt 240 
cggcggggtg gtccgggtgg gatggatggg tgttcatctg gtgggtatca atctgctgcg 300 
tcacgggagg taattgtatc ggccgcgggc accctgacat aaacgtccga tccagaggaa 360 
cgcaaccccg tggagtgtcg cagccatgca ggttgggcaa caccgtaacg gaacctagca 420 
gagtggtagg attgacttca cattctttac ctattgagct attgataaaa tccgggcgga 480 
aatggaaatc acccccacaa atcaccccaa ctgacctgtg gaaagggcga gaaatccagg 540 
gaaattcatt tcaaaatgga ctcaatcaca ggatttaccc cacatgaccc aacattcctt 600 
tatgctatcc ccatgacgca gaccacaaat cacccg atg ate aag atg acg ggg 654 

Met He Lys Met Thr Gly 
1 5 

gtg cag aag ttc ttc gat gac ttc cag gec ctg acc gat ate aat ctt 702 
Val Gin Lys Phe Phe Asp Asp Phe Gin Ala Leu Thr Asp He Asn Leu 

10 15 20 

gag gtc ccc geg gga cag gtc gtt gtt gtt etc ggc ccg tec ggt tec 750 
Glu Val Pro Ala Gly Gin Val Val Val Val Leu Gly Pro Ser Gly Ser 

25 30 35 

gga aag teg acg ctg tgc cgc acc ate aac cgc etc gaa acc ate gag 798 
Gly Lys Ser Thr Leu Cys Arg Thr He Asn Arg Leu Glu Thr He Glu 

40 45 50 

gag gga acc ate gag ate gat gga aaa ctg ctt ccg gag gag ggc aag 846 
Glu Gly Thr He Glu He Asp Gly Lys Leu Leu Pro Glu Glu Gly Lys 
55 60 65 70 

gac ctg gee aag ate cgt gee gac gtg ggc atg gtg ttc cag tct ttc 894 
Asp Leu Ala Lys He Arg Ala Asp Val Gly Met Val Phe Gin Ser Phe 

75 80 85 

aac etc ttc ccc cac etc acc ate aag gac aat gtc acc etc ggc ccg 942 
Asn Leu Phe Pro His Leu Thr He Lys Asp Asn Val Thr Leu Gly Pro 

90 95 100 

atg aag gtc egg aag atg aag aag tec gag gee aat gag gtg gee atg 990 
Met Lys Val Arg Lys Met Lys Lys Ser Glu Ala Asn Glu Val Ala Met 

105 110 115 

aag ctg ttg gaa cgc gtc ggc ate gee aac cag gee gag aaa tac ccg 1038 
Lys Leu Leu Glu Arg Val Gly He Ala Asn Gin Ala Glu Lys Tyr Pro 

120 125 130 

gca cag etc teg ggc ggg cag cag cag cgc gtg gee ate gee cgc gca 1086 
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Ala Gin Leu Ser Gly Gly Gin Gin Gin Arg Val Ala He Ala Arg Ala 

135 140 145 150 

ctg gcg atg aac ccc aag ate atg ctt ttc gac gaa cca acc tec gee 1134 

Leu Ala Met Asn Pro Lys He Met Leu Phe Asp Glu Pro Thr Ser Ala 

155 160 165 

etc gac ccc gag atg gtc aac gag gtt ctg gac gtc atg gcg agt ctg 1182 
Leu Asp Pro Glu Met Val Asn Glu Val Leu Asp Val Met Ala Ser Leu 

170 175 180 

gec aag gaa ggc atg acc atg gtg tgt gtc acc cac gag atg ggt ttc 1230 
Ala Lys Glu Gly Met Thr Met Val Cys Val Thr His Glu Met Gly Phe 

185 190 195 

gca cgc agg gec gca gac cgt gtg ctg ttc atg tct gac ggc gec ate 1278 
Ala Arg Arg Ala Ala Asp Arg Val Leu Phe Met Ser Asp Gly Ala He 

200 205 210 

gtc gag gac tec gac ccg gag acc ttc ttc acc aat cca caa acc gac 1326 
Val Glu Asp Ser Asp Pro Glu Thr Phe Phe Thr Asn Pro Gin Thr Asp 
215 220 225 230 

egg gcg aag gat ttc ctg ggc aag ate etc gec cac tgacctcccc 1372 
Arg Ala Lys Asp Phe Leu Gly Lys lie Leu Ala His 

235 240 
tcactctgtg tccaactccc ccgctggcca aaatcagega ccatgaccaa caggagcatc 1432 
a atg teg cac aaa cgc atg ttc acc cgt etc gec gca gec acc age gca 1481 
Met Ser His Lys Arg Met Phe Thr Arg Leu Ala Ala Ala Thr Ser Ala 
245 250 255 
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Arg Pro 
120 

gcc cca 
Ala Pro 

cac ccg 
His Pro 

ggc atg 
Gly Met 

ctg gac 
Leu Asp 
185 
tec tac 
Ser Tyr 
200 

gtg tec 
Val Ser 

aac cgc 
Asn Arg 

gtc tgg 
Val Trp 

ggt etc 
Gly Leu 
265 
gtg ate 
Val He 
280 

ace aag 
Thr Lys 

tec gtc 
Ser Val 

aag gac 
Lys Asp 

ggt gac 
Gly Asp 



Gly He 

etc tac 
Leu Tyr 

ggt ggc 
Gly Gly 
155 
tac gcc 
Tyr Ala 
170 

age ttc 
Ser Phe 

ccg cac 
Pro His 

atg ggc 
Met Gly 

tac ctg 
Tyr Leu 
235 
gca ttc 
Ala Phe 
250 

ate cac 
He His 

aac tgc 
Asn Cys 

ate ate 
He He 

ate aag 
He Lys 
315 
cag gac 
Gin Asp 
330 

tac cag 
Tyr Gin 



Gly Val Gly 
125 

gag gtc ggt 
Glu Val Gly 
140 

ggt gac cag 
Gly Asp Gin 

cgc gcc ttc 
Arg Ala Phe 

cgc cag gag 
Arg Gin Glu 
190 

ccg cac ggc 
Pro His Gly 

205 
etc ggg ccc 
Leu Gly Pro 
220 

cac aac cgt 
His Asn Arg 

etc ggt gac 
Leu Gly Asp 

cag get gcg 
Gin Ala Ala 
270 

aac ctg cag 
Asn Leu Gin 

285 
cag gaa etc 
Gin Glu Leu 
300 

gtc ate tgg 
Val He Trp 

ggt get ctt 
Gly Ala Leu 

acc ttc aag 
Thr Phe Lys 



Gly His He 

ttc aac cac 
Phe Asn His 
145 

gtc ttc ttc 
Val Phe Phe 
160 

etc gag ggc 
Leu Glu Gly 
175 

gtc tec tac 
Val Ser Tyr 

atg ccg gac 
Met Pro Asp 

atg gat gcc 
Met Asp Ala 
225 

ggc ate aag 
Gly He Lys 

240 
ggc gag atg 
Gly Glu Met 
255 

ctg aac aac 
Leu Asn Asn 

cgt ctt gat 
Arg Leu Asp 

gag tec ttc 
Glu Ser Phe 
305 

ggc cgt gag 
Gly Arg Glu 

320 
gtc gag gtc 
Val Glu Val 
335 

gcc aat gac 
Ala Asn Asp 



Ser Thr Tyr Ala 
130 

ttc ttc cgc ggc 
Phe Phe Arg Gly 



cag ggt 
Gin Gly 

cgt etc 
Arg Leu 

gaa ggt 
Glu Gly 
195 
ttc tgg 
Phe Trp 
210 

ate tac 
He Tyr 

gac acc 
Asp Thr 

gat gag 
Asp Glu 

ctg gac 
Leu Asp 
275 
ggc ccg 
Gly Pro 
290 

ttc cgt 
Phe Arg 

tgg gat 
Trp Asp 

atg aac 
Met Asn 

ggt gcc 
Gly Ala 



cac gcc 
His Ala 
165 
acc gag 
Thr Glu 
180 

ggt ggc 
Gly Gly 

gag ttc 
Glu Phe 

cag gcg 
Gin Ala 

teg gag 
Ser Glu 
245 
ccg gag 
Pro Glu 
260 

aac etc 
Asn Leu 

gtc cgc 
Val Arg 

ggt gcc 
Gly Ala 

gaa ctg 
Glu Leu 
325 
aac acc 
Asn Thr 
340 

tac gtc 
Tyr Val 



Gly Ala 
135 
aag gac 
Lys Asp 
150 

tec ccg 
Ser Pro 

age gat 
Ser Asp 

ate ccg 
He Pro 

ccg acc 
Pro Thr 
215 
cgc ttc 
Arg Phe 
230 

cag cac 
Gin His 

tec cgt 
Ser Arg 

acc ttc 
Thr Phe 

ggt aac 
Gly Asn 
295 
ggc tgg 
Gly Trp 
310 

ctg gag 
Leu Glu 

tec gac 
Ser Asp 

cgt gag 
Arg Glu 
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345 
cac ttc ttc 
His Phe Phe 
360 

acc gac gag 
Thr Asp Glu 

aag gtc tac 
Lys Val Tyr 

acc gtc att 
Thr Val He 
410 

ttc gag ggc 
Phe Glu Gly 

425 
gac ctg aag 
Asp Leu Lys 
440 

gag ctg gag 
Glu Leu Glu 

gac gca ccg 
Asp Ala Pro 

ggt ttc ctg 
Gly Phe Leu 
490 

ccg ctg gac 
Pro Leu Asp 
505 

gtg gcc acc 
Val Ala Thr 
520 

gac aag aac 
Asp Lys Asn 

cgc acc ttc 
Arg Thr Phe 
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Pro His Gly 
570 
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gcc gcc 
Ala Ala 
395 
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Glu lie 
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Lys Leu 
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Thr Met 

ctg gcc 
Leu Ala 
540 
ggc ctg 
Gly Leu 
555 

cag aac 
Gin Asn 



350 
gac ccc 
Asp Pro 
365 

tgg aag 
Trp Lys 

tac aag 
Tyr Lys 

cat acc 
His Thr 

gcg acc 
Ala Thr 
430 
cgt gac 
Arg Asp 
445 
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Pro Tyr 

aag tac 
Lys Tyr 

cgc cgt 
Arg Arg 

egg tec 
Arg Ser 
510 
gcc acg 
Ala Thr 
525 

gac cgc 
Asp Arg 

gac tec 
Asp Ser 

tac gtg 
Tyr Val 



cgc acc etc 
Arg Thr Leu 
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Leu Pro Arg 
385 
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Arg Ala Leu 

400 
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He Lys Gly 
415 
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His Gin Met 
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Leu Pro Pro 
465 

atg aag gag 
Met Lys Glu 

480 
gag aag tac 
Glu Lys Tyr 
495 

gtg cgc aag 
Val Arg Lys 

gtg cgt acc 
Val Arg Thr 

ttg gtc ccg 
Leu Val Pro 
545 

tgg ttc ccg 
Trp Phe Pro 

560 
ccg gtc gac 
Pro Val Asp 
575 



355 
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Lys Leu 
370 

ggt ggc 
Gly Gly 

gag acc 
Glu Thr 

tac ggc 
Tyr Gly 

aag aag 
Lys Lys 
435 
ctg ccc 
Leu Pro 
450 
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Tyr Tyr 
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Arg Arg 
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Glu Pro 
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Gly Ser 
515 
ttc aag 
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530 

ate ate 
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Thr Leu 
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His Asp 
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Lys Asp 
405 
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420 
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485 
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500 
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tac cgt gag gcc aag gac ggc cag ate ctg cat gag ggc ate aac gag 2250 

Tyr Arg Glu Ala Lys Asp Gly Gin He Leu His Glu Gly He Asn Glu 

585 590 595 

gcc ggt tec gtg gca teg ttt ate gcc gcc gga ace tec tac gcc acc 2298 

Ala Gly Ser Val Ala Ser Phe He Ala Ala Gly Thr Ser Tyr Ala Thr 
600 605 610 615 

cat ggc gag gcc atg ate ccg ctg tac ate ttc tac teg atg ttc ggc 2346 

His Gly Glu Ala Met lie Pro Leu Tyr He Phe Tyr Ser Met Phe Gly 

620 625 630 

ttc cag cgc acc ggt gac ggc ate tgg gcc gca gcc gac cag atg acg 2394 

Phe Gin Arg Thr Gly Asp Gly He Trp Ala Ala Ala Asp Gin Met Thr 

635 640 645 

cgt ggt ttc etc ctg ggc gcc acc gcc ggt cgc acc acc ctg acc ggt 2442 

Arg Gly Phe Leu Leu Gly Ala Thr Ala Gly Arg Thr Thr Leu Thr Gly 

650 655 660 

gag ggc etc cag cac atg gat ggc cac tec ccg ate ctg gcc tec acc 2490 

Glu Gly Leu Gin His Met Asp Gly His Ser Pro He Leu Ala Ser Thr 

665 670 675 

aac ccc ggt gtg gag acc tat gac ccg gcg ttc tec tac gag ate gcg 2538 

Asn Pro Gly Val Glu Thr Tyr Asp Pro Ala Phe Ser Tyr Glu He Ala 
680 685 690 695 

cac ctg gtc cac cgc ggc ate gac cgc atg tac gga ccg ggc aag ggt 2586 

His Leu Val His Arg Gly He Asp Arg Met Tyr Gly Pro Gly Lys Gly 

700 705 710 

gag aat gtc ate tac tac etc acc ate tac aac gag cca acc ccg cag 2634 

Glu Asn Val He Tyr Tyr Leu Thr He Tyr Asn Glu Pro Thr Pro Gin 

715 720 725 

ccg get gag cct gag gat ctg gac gtc gag ggc ctg cac aag ggc ate 2682 

Pro Ala Glu Pro Glu Asp Leu Asp Val Glu Gly Leu His Lys Gly He 

730 735 740 

tac etc tac gac aag gcc gcc gag ggt gag ggc cat gag gcc teg ate 2730 

Tyr Leu Tyr Asp Lys Ala Ala Glu Gly Glu Gly His Glu Ala Ser He 

745 750 755 

ctg gcc tec ggc ate ggc atg cag tgg gca ctg cgc gcc cgt gac ate 2778 
Leu Ala Ser Gly He Gly Met Gin Trp Ala Leu Arg Ala Arg Asp He 
760 765 770 775 

etc gcc gag gat tac ggc ate cgt gcc aac ate ttc tec gcc acc teg 2826 

Leu Ala Glu Asp Tyr Gly He Arg Ala Asn He Phe Ser Ala Thr Ser 

780 785 790 

tgg gtg gag ctg gcc cgc gac ggt gcc cgc cgt aac ctg gag gcg ctg 2874 

Trp Val Glu Leu Ala Arg Asp Gly Ala Arg Arg Asn Leu Glu Ala Leu 

795 800 805 

cgc aac ccg ggt gcg gat gtc ggt gag gca ttc gtg acc acc cag ctg 2922 
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Arg Asn Pro Gly Ala Asp Val Gly Glu Ala Phe Val Thr Thr Gin Leu 

810 815 820 

aag aag ggt tec ggc ccc tac gtc gcg gtg tec gac ttc gcg ace gac 2970 
Lys Lys Gly Ser Gly Pro Tyr Val Ala Val Ser Asp Phe Ala Thr Asp 

825 830 835 

ctg ccg aac cag ate cgc gag tgg gtt ccc ggt gac tac ate gtc etc 3018 
Leu Pro Asn Gin He Arg Glu Trp Val Pro Gly Asp Tyr He Val Leu 
840 845 850 855 

ggt gec gac ggc ttc ggt ttc tec gat acc cgt ccg gca gec cgt cgt 3066 
Gly Ala Asp Gly Phe Gly Phe Ser Asp Thr Arg Pro Ala Ala Arg Arg 

860 865 870 

tac ttc aac ate gac gec gag tec ate gtc gtg gcg gtc ctg cgc ggc 3114 
Tyr Phe Asn He Asp Ala Glu Ser He Val Val Ala Val Leu Arg Gly 

875 880 885 

ctg gtc cgc gag ggt gtc ate gat gec tec gtg gcg gcg cac gcg get 3162 
Leu Val Arg Glu Gly Val He Asp Ala Ser Val Ala Ala His Ala Ala 

890 895 900 

gag aag tac aag ctg tec gac ccg acg gca cca cag gtc gat ccg gac 3210 
Glu Lys Tyr Lys Leu Ser Asp Pro Thr Ala Pro Gin Val Asp Pro Asp 

905 910 915 

gca ccg ate gag tagacctget tgtcgacgaa aaacaccccc gccccctcac 3262 
Ala Pro He Glu 
920 

atgatgaggg gggcgggggt gtgctcgttt aeggegggta caggggggta tcagcccagc 3322 
ategecttat eggagagegt cgcgcccttg atettggega attcctgeag cagatcccgc 3382 
aeggtgaget tctgcttcac ctctgcgctg gectcataga cgatccgtcc ctcgtgcatc 3442 
atgatgaggc ggttacccag geggatagee tgttccatgt tgtgggtgac catgagggtg 3502 
gtcagtttgc cgtcctcgac gatcttctcg gtcagggtgg tgaccagttc ggctcgctgg 3562 
gggtccaggg cggcggtgtg ttegtcgaga agcatg 3598 



<210> 22 
<211> 923 
<212> PRT 

<213> Corynebacterium thermoaminogenes 
<400> 22 

Met Ala Asp Gin Ala Lys Leu Gly Gly Lys Pro Thr Asp Asp Thr Asn 

15 10 15 

Phe Ala Met lie Arg Asp Gly Val Ala Ser Tyr Leu Asn Asp Ser Asp 

20 25 30 

Pro Glu Glu Thr Lys Glu Trp Met Asp Ser Leu Asp Gly Leu Leu Gin 

35 40 45 

Asp Ser Ser Pro Glu Arg Ala Arg Tyr Leu Met Leu Arg Leu Leu Glu 
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<210> 23 
<211> 4013 
<212> DNA 

<213> Corynebacterium thermoaminogenes 

<220> 
<221> CDS 

<222> (319).. (3735) 
<400> 23 

gtcctttttg caaattctgc aaagtgggta gaggtcagat gtcagcaggt eggtccgatt 60 
tctgtaggaa agtggagccg ttgggggcaa cattaacctt ccccctggga tgtagctaaa 120 
cggcaatggg ggtcteggge ggggggcatt ettttcaegg caaggtggtg aaattccgea 180 
ggtcactccc cggccggcgg tagagaaegg agegaaaacg gaaagcaata cgtggttttc 240 
cggactggcc gttacgatgt tctgaagagt gactgccatc acccaacagg ctggtcctcg 300 
tcgaaaggaa caaaaact gtg gtt aca aca aca ccc tec acg ctg ccg gcg 351 

Val Val Thr Thr Thr Pro Ser Thr Leu Pro Ala 
1 5 10 

ttc aaa aag ate ctg gtg gee aac cga ggt gaa ate gcg gtg cga gca 399 
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Phe Lys Lys lie Leu Val Ala Asn Arg Gly Glu He Ala Val Arg Ala 

15 20 25 

ttc cgc gcc gcc tac gag acc ggg gcc gca acc gtg gcc ate tac ccc 447 

Phe Arg Ala Ala Tyr Glu Thr Gly Ala Ala Thr Val Ala He Tyr Pro 

30 35 . 40 

egg gag gac cgt ggc tec ttc cac cgc tec ttc gcc tec gag gcg gtg 495 

Arg Glu Asp Arg Gly Ser Phe His Arg Ser Phe Ala Ser Glu Ala Val 

45 50 55 

agg ate gga acc gag ggc tea ccc gtc aag gcg tac etc gat att gat 543 

Arg lie Gly Thr Glu Gly Ser Pro Val Lys Ala Tyr Leu Asp He Asp 
60 65 70 75 

gag ate ate aac gcc gcc aag aag gtg aaa gcg gac gcg gtc tac ccg 591 

Glu He He Asn Ala Ala Lys Lys Val Lys Ala Asp Ala Val Tyr Pro 

80 85 90 

ggg tat ggt ttc ctt teg gaa aat gcc cag etc gcg cgt gaa tgc gcg 639 

Gly Tyr Gly Phe Leu Ser Glu Asn Ala Gin Leu Ala Arg Glu Cys Ala 

95 100 105 

gag aac ggc att acc ttc ate ggt ccc acc ccg gag gtg etc gac etc 687 

Glu Asn Gly He Thr Phe He Gly Pro Thr Pro Glu Val Leu Asp Leu 

110 115 120 

acg ggc gac aag tec aag get gtg tec gcc gcg aag aag gcc ggg ctg 735 

Thr Gly Asp Lys Ser Lys Ala Val Ser Ala Ala Lys Lys Ala Gly Leu 

125 130 135 

ccg gtg ctg gcg gaa tec acc ccc age acc gac ate gat gag ate gtc 783 

Pro Val Leu Ala Glu Ser Thr Pro Ser Thr Asp He Asp Glu He Val 
140 145 150 155 

aag agt gcc gag ggg cag acc tac ccg ate ttc gtc aag gcc gtc gca 831 

Lys Ser Ala Glu Gly Gin Thr Tyr Pro He Phe Val Lys Ala Val Ala 

160 165 170 

ggt ggt ggc ggg cgt ggt atg egg ttc gtc gag aag ccc gag gac ctg 879 

Gly Gly Gly Gly Arg Gly Met Arg Phe Val Glu Lys Pro Glu Asp Leu 

175 180 185 

cgt gag ctg gcc agg gag gcc tec cgc gag gcg gag gcc get ttc ggt 927 

Arg Glu Leu Ala Arg Glu Ala Ser Arg Glu Ala Glu Ala Ala Phe Gly 

190 195 200 

gac gga tec gtc tac gtc gaa egg gcc gtg ate aaa ccc cag cac ate 975 

Asp Gly Ser Val Tyr Val Glu Arg Ala Val He Lys Pro Gin His He 

205 210 215 

gag gtg cag ate etc ggt gat cac acc ggc gat gtc ate cac ctg tat 1023 

Glu Val Gin He Leu Gly Asp His Thr Gly Asp Val He His Leu Tyr 
220 225 230 235 

gaa cgc gac tgt tec ctg cag cgc cgc cac cag aag gtc gtg gag ate 1071 

Glu Arg Asp Cys Ser Leu Gin Arg Arg His Gin Lys Val Val Glu He 
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gca cct gcc 
Ala Pro Ala 

gat gcc gtg 
Asp Ala Val 
270 

gtg gag ttc 
Val Glu Phe 

285 
aac ccc cgc 
Asn Pro Arg 
300 

gtc gac ctg 
Val Asp Leu 

aag gaa ctg 
Lys Glu Leu 

ctg cag tgc 
Leu Gin Cys 
350 

gac acc ggt 
Asp Thr Gly 

365 
cgt etc gac 
Arg Leu Asp 
380 

gat tec atg 
Asp Ser Met 

gcc gtg tec 
Ala Val Ser 

gtg gcc acc 
Val Ala Thr 
430 

ttc acc aag 
Phe Thr Lys 

445 
ctg etc cag 
Leu Leu Gin 
460 



240 
cag cac 
Gin His 
255 

aag ttc 
Lys Phe 

etc gtc 
Leu Val 

ate cag 
He Gin 

gtc aag 
Val Lys 
320 
ggc ctg 
Gly Leu 
335 

cgc ate 
Arg lie 

gtg ate 
Val He 

ggc gca 
Gly Ala 

ctg gtc 
Leu Val 
400 
cga gcc 
Arg Ala 
415 

aac ate 
Asn He 

agg cgc 
Arg Arg 

gcc cca 
Ala Pro 



etc gac ccg 
Leu Asp Pro 

tgc aaa tec 
Cys Lys Ser 
275 

gac gag gcg 
Asp Glu Ala 

290 
gtg gaa cac 
Val Glu His 
305 

gcg cag atg 
Ala Gin Met 

acc cag gac 
Thr Gin Asp 

acc acg gag 
Thr Thr Glu 
355 

acc gcc tac 
Thr Ala Tyr 

370 
gcc cag etc 
Ala Gin Leu 
385 

aag atg acc 
Lys Met Thr 

cag cgc gcc 
Gin Arg Ala 

ggc ttc ctg 
Gly Phe Leu 
435 

ate gac acc 
He Asp Thr 

450 
ccg gcc gac 
Pro Ala Asp 
465 



245 
gag ctg 
Glu Leu 
260 

ate gga 
He Gly 

ggc aac 
Gly Asn 

acc gtg 
Thr Val 

cac ctg 
His Leu 
325 
aag ate 
Lys He 
340 

gac ccg 
Asp Pro 

cgc tec 
Arg Ser 

ggc ggc 
Gly Gly 

tgc cgc 
Cys Arg 
405 
ctg gcg 
Leu Ala 
420 

cgt gcg 
Arg Ala 

ggc ttc 
Gly Phe 

gat gag 
Asp Glu 



cge gac 
Arg Asp 

tac cag 
Tyr Gin 

cac gtc 
His Val 
295 
acc gag 
Thr Glu 
310 

gcc gcc 
Ala Ala 

acc acc 
Thr Thr 

tec aac 
Ser Asn 

ccg ggt 
Pro Gly 
375 
gag ate 
Glu He 
390 

ggt tec 
Gly Ser 

gag ttc 
Glu Phe 

ctg ctg 
Leu Leu 

ate ggc 
He Gly 
455 
cag ggg 
Gin Gly 
470 



cgc ate 
Arg He 
265 
ggc gcc 
Gly Ala 
280 

ttc att 
Phe He 

gag gtc 
Glu Val 

ggt gcc 
Gly Ala 

cac ggt 
His Gly 
345 
aac ttc 
Asn Phe 
360 

ggt gcg 
Gly Ala 

acc gca 
Thr Ala 

gat ttc 
Asp Phe 

aac gtc 
Asn Val 
425 
cgc gag 
Arg Glu 
440 

tec cac 
Ser His 



250 

tgt gcc 
Cys Ala 

ggc acc 
Gly Thr 

gag atg 
Glu Met 

acc tec 
Thr Ser 
315 
acc ctg 
Thr Leu 
330 

gcc gcc 
Ala Ala 

egg ccc 
Arg Pro 

ggt gtg 
Gly Val 

cat ttc 
His Phe 
395 
gag acc 
Glu Thr 
410 

tec ggc 
Ser Gly 

gaa gac 
Glu Asp 

cag cac 
Gin His 



egg ate ctg gaa 
Arg He Leu Glu 
475 
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1167 



1215 



1263 
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tac ctg gcg gat gtc acc gtg aac aaa ccc cac ggt gaa cgc ccc gag 1791 

Tyr Leu Ala Asp Val Thr Val Asn Lys Pro His Gly Glu Arg Pro Glu 

480 485 490 

aca gcc cgt ccg ata gag aag ctg ccc gag gtg gag aac ate ccg ctg 1839 

Thr Ala Arg Pro He Glu Lys Leu Pro Glu Val Glu Asn He Pro Leu 

495 500 505 

cca cgc ggc tec cgc gac cgc ctg aag cag etc ggc ccg gag ggt ttc 1887 

Pro Arg Gly Ser Arg Asp Arg Leu Lys Gin Leu Gly Pro Glu Gly Phe 

510 515 520 

gcc cgc gat ctg cgc gaa cag gat gcc ctg gcc gtc acc gac acc acc 1935 

Ala Arg Asp Leu Arg Glu Gin Asp Ala Leu Ala Val Thr Asp Thr Thr 

525 530 535 

ttc cgc gat gcc cac cag tec etc ctg gcc acc cgc gtg cgc tec ttc 1983 

Phe Arg Asp Ala His Gin Ser Leu Leu Ala Thr Arg Val Arg Ser Phe 
540 545 550 555 

gcg ctg acc ccg gcg gcg cgc gcc gtc gca aag etc acc ccc gag ctg 2031 

Ala Leu Thr Pro Ala Ala Arg Ala Val Ala Lys Leu Thr Pro Glu Leu 

560 565 570 

ctg teg gtg gag gcc tgg ggc ggt gcc acc tac gac gtg gcc atg cgc 2079 

Leu Ser Val Glu Ala Trp Gly Gly Ala Thr Tyr Asp Val Ala Met Arg 

575 580 585 

ttc etc ttc gag gat ccg tgg gca cgc ctg gat gag ctg cgt gag gcg 2127 

Phe Leu Phe Glu Asp Pro Trp Ala Arg Leu Asp Glu Leu Arg Glu Ala 

590 595 600 

atg ccg aat gtg aac ate cag atg ctg ctg cgt ggt cgc aac acc gtc 2175 

Met Pro Asn Val Asn He Gin Met Leu Leu Arg Gly Arg Asn Thr Val 

605 610 615 

ggg tac acc ccg tac ccc gat teg gtg tgc cgc gcg ttt gtg cag gag 2223 

Gly Tyr Thr Pro Tyr Pro Asp Ser Val Cys Arg Ala Phe Val Gin Glu 
620 625 630 635 

gcc gcc aag tec ggt gtg gac ate ttc cgc ate ttc gac gcg etc aac 2271 

Ala Ala Lys Ser Gly Val Asp He Phe Arg He Phe Asp Ala Leu Asn 

640 645 650 

gac ate tec cag atg cgc ccg gcc ate gac gcc gtc ctg gag acc ggc 2319 

Asp He Ser Gin Met Arg Pro Ala He Asp Ala Val Leu Glu Thr Gly 

655 660 665 

acc agt gtt gcc gag gtc gcc atg gcg tac tec ggt gac ctg tec aat 2367 

Thr Ser Val Ala Glu Val Ala Met Ala Tyr Ser Gly Asp Leu Ser Asn 

670 675 680 

ccg ggg gag aag etc tac acc ctg gac tac tac ctg aac ctg gcc gag 2415 

Pro Gly Glu Lys Leu Tyr Thr Leu Asp Tyr Tyr Leu Asn Leu Ala Glu 

685 690 695 

cag ate gtc gac tec ggt gca cac ate ctg gcc ate aag gac atg gcc 2463 
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Gin He Val 
700 

ggc ctg ctg 
Gly Leu Leu 

cgt gaa ttc 
Arg Glu Phe 

ggt cag ctg 
Gly Gin Leu 
750 

gtc gac gcc 
Val Asp Ala 

765 
atg tec get 
Met Ser Ala 
780 

etc aac ctg 
Leu Asn Leu 

cgc gga ctg 
Arg Gly Leu 

cgc gtt tac 
Arg Val Tyr 
830 

gcc cag gcc 
Ala Gin Ala 
845 ... . 
gac tac tac 
Asp Tyr Tyr 
860 

ace ccg tec 
Thr Pro Ser 

gcc ggt gtg 
Ala Gly Val 

ate ccc gat 
lie Pro Asp 
910 

ccc ggt ggc 
Pro Gly Gly 



Asp Ser 

cgc cgc 
Arg Arg 
720 
gac ctg 
Asp Leu 
735 

gcc ace 
Ala Thr 

gcc tec 
Ala Ser 

ctg gtt 
Leu Val 

cag gcc 
Gin Ala 
800 
tac ctg 
Tyr Leu 
815 

cgc cac 
Arg His 

gtt gca 
Val Ala 

gcg gcc 
Ala Ala 

tec aag 
Ser Lys 
880 
age ccg 
Ser Pro 
895 

teg gtc 
Ser Val 



Gly Ala 
705 

gcc gcg 
Ala Ala 

ccc gtg 
Pro Val 

tac ctg 
Tyr Leu 

gca ccc 
Ala Pro 
770 
gcc gcg 
Ala Ala 
785 

gtc tec 
Val Ser 

ccg ttt 
Pro Phe 

gag ate 
Glu He 

ctg ggt 
Leu Gly 
850 
gtc aac 
Val Asn 
865 

gtt gtc 
Val Val 

gag gat 
Glu Asp 

ate gcc 
He Ala 



tgg ccc gaa ccg 
Trp Pro Glu Pro 



His He Leu 

gcg ccc aaa 
Ala Pro Lys 
725 

cat gtc cac 
His Val His 

740 
gcc gcc gcc 
Ala Ala Ala 
755 

ctg tec ggt 
Leu Ser Gly 

ttt gcg cac 
Phe Ala His 

gac ctg gaa 
Asp Leu Glu 
805 

gaa tec ggc 
Glu Ser Gly 

820 
ccc ggc ggt 
Pro Gly Gly 
835 

ctg gcc gac 
Leu Ala Asp 

gag atg ctg 
Glu Met Leu 

ggt gac etc 
Gly Asp Leu 
885 

ttc gcc gcc 
Phe Ala Ala 

900 
ttc etc cgc 
Phe Leu Arg 
915 

ctg cgc ace 
Leu Arg Thr 



Ala He Lys 
710 

ctg gtc acc 
Leu Val Thr 

acc cac gac 
Thr His Asp 

aac gcc ggg 
Asn Ala Gly 
760 

acc acc tec 
Thr Thr Ser 

775 
acc cga cgc 
Thr Arg Arg 
790 

ccg tac tgg 
Pro Tyr Trp 

acc ccg ggc 
Thr Pro Gly 

cag ctg tee 
Gin Leu Ser 
840 

cgc ttc gag 
Arg Phe Glu 

855 
ggt cgt ccg 
Gly Arg Pro 
870 

gca ctg cac 
Ala Leu His 

gat ccg cag 
Asp Pro Gin 

ggc gaa ctg 
Gly Glu Leu 
920 

cgt gca etc 
Arg Ala Leu 



Asp Met Ala 
715 

gcc ctg cgc 25 
Ala Leu Arg 
730 

acc gcc ggc 25 
Thr Ala Gly 
745 

gcc gat gcc 26 
Ala Asp Ala 

cag ccg teg 26 
Gin Pro Ser 

gac acc ggc 27 
Asp Thr Gly 
795 

gag gcg gtc 27 
Glu Ala Val 
810 

ccg acc gga 27 
Pro Thr Gly 
825 

aac ctg cgt 28 
Asn Leu Arg 

etc ate gag 28 
Leu He Glu 

acc aag gtc 29 
Thr Lys Val 
875 

etc gtc ggt 29 
Leu Val Gly 
890 

aag tac gac 30 
Lys Tyr Asp 
905 

ggt acc cct 30 
Gly Thr Pro 

gag ggt cgc 31 
Glu Gly Arg 



PAGE BLANK (USPTOJ 



WO 01/25447 



48/123 



PCT/JP00/06913 



925 930 935 



fpp pac frirt 


aac 


fiTCC 


CCE" ctff 




eae ate 


ccc 


ecc caff £ag cag ccc 


3183 


Qpp f.ln filv 
OKI U 1 11 Ul/ 


Li J O 


Ala 


Prn Lpu 

LIU UCU 


Al a 


Glu He 


Pro 


Ala Glu Glu Gin Ala 

ii A. U U 1 U u 1 U U 1 11 A J. LL 
















950 

J U \J 


955 

j j 0 




par* ptp fra f* 

Idl t i>5 g<* L. 


t P P 


t 


erat fpp 


g^g 


catr rfft 

6 a 6 *>gL 


P£TP 


trer acc etc aac czc 


3231 

U i-l fJ l 


Hi c Ton A c r» 
nio LiCU Ai>p 




A en 
nop 


A<;n Spp 

AO OCl 


Al a 

Ala. 


HI 11 A pa 


Al g 


filv Thr T.pu A^n Arir 

Ui/ 1111 bCU AOll Al g 


















970 




t Lg t Lg ILL 




a p - 

dug 


ai/i/ 


gag 


p-a fr ftp 
gag i» ui# 


ctt 


pa& rap ppt per ppp 


3279 


Tan Tan DKa 

Leu i»eu rne 


P r»n 


Lys 


Pro Thr 
r I U 1 III 


ulu 


OI11 Php 
ui u rue 


r on 

Lit; U 


filii Hi c Ar»<* Arc Artr 
uiu nio Al g Al g Al g 






V 1 D 












985 




Lit 55L adl 


at t 


Ltt 


gUU t Lg 


gtt L 


gat tgt 


gag 


ttc ttc tac ggc ttg 


3327 


DKa nii7 Acn 

rfie uiy Asn 


1 nr 


Cnn 

OCT 


Ala T an 
Aid LcU 


Ann 

Abp 


Acn A t»it 
Abp Al g 


Glu 


Phe Phe Tyr Gly Leu 




QQO 








qqc 

If 3 □ 






1000 




a a or <rocr cr<ro 

aag gag gga 


Cg L 


gag 


gag ctg 


a 4 /» 


cga ctg 


acc 


ggt gtg tec acc ccg 


00 1 0 


Lys uiu uiy 


Arg 


Glu 


Glu Leu 


lie 


Arg Leu 


Thr 


Gly Vai Ser Thr Pro 




IUUD 






1010 






1015 




0 4" fr or 4~ fr ft* 4" r» 

atg gtg gtc 


cgc 


ctg 


gat gcg 


gtg 


tec gaa 


ccg 


gat gac aaa ggc atg 


o*±t*o 


Mrt+ Un 1 Vo 1 

net vai vai 


Arg 


Leu 


Asp Ala 


Va 1 

vai 


Ser Glu 


Pro 


Asp Asp Lys Gly Met 




1020 




1025 




1030 


1035 




cgc aac gtg 


gtg 


gtc 


aac gtc 


aac 


ggc cag 


ate 


cgc ccg ate aag gtg 


1471 


Arg Asn Vai 


Vai 


Vai 


Asn Vai 


Asn 


Gly Gin 


He 


Arg Pro He Lys Vai 






1040 






1045 




1050 




cgc gac cgt 


tec gtg gag tec 


gtc 


acc gcc 


acc 


gcg gag aag gcc gat 


OO L D 


Arg Asp Arg 


Ser 


Vai 


Glu Ser 


Vai 


Thr Ala Thr 


Ala Glu Lys Ala Asp 




1055 






1060 




1065 




gcc acc aac 


aag 


ggc 


cat gtc 


gcc 


gca cca 


ttc 


gcc ggt gtg gtc acc 


?5fi7 

0 OU 1 


Ala Thr Asn Lys Gly His Vai 


Ala 


Ala Pro Phe 


Ala Gly Vai Vai Thr 




1070 






1075 






1080 




gtg acc gtc gcc gag ggt gat gag 


ate aag get 


ggc gac gcc gtg gcc 


3615 


Vai Thr Vai Ala Glu Gly Asp 


Glu 


He Lys Ala 


Gly Asp Ala Vai Ala 




1085 






1090 






1095 




ate att gag gcc atg aag atg gag 


gcc acc 


ate 


acc gcg cct gtc gac 


3663 


He He Glu Ala Met Lys Met Glu 


Ala Thr 


He 


Thr Ala Pro Vai Asp 




1100 




1105 




1110 


1115 




ggt gtc ate gac cgc gtc gtg gtg 


ccc gcc 


gcc 


acc aag gtc gag ggc 


3711 


Gly Vai He Asp Arg Vai Vai Vai 


Pro Ala Ala Thr Lys Vai Glu Gly 





1120 1125 1130 



ggc gac etc ate gtg gtc gtg tec tagegactga gagccacaac ccgtcccggg 3765 
Gly Asp Leu He Vai Vai Vai Ser 
1135 

tgccttgtta tcaacctccc cctgatgatg ttctcagggg gaggctctac gtacctcacc 3825 
gtgacggtgc atgtatatcg tcctgctgga gagaatgetc caggtaggaa cgccaaccac 3885 
cccactccgt gatgtcccgt gctgatccca ggcaggcegg ttggaaagaa aaaccagtga 3945 



BLANK 



(USPTO) 



WO 01/25447 PCT/JP00/06913 

49/123 

tggaacggcc atcggacagc gagacggaac caagcgtcat cggctccggt agagcggtga 4005 
ggagcctg 4013 

<210> 24 
<211> 1139 
<212> PRT 

<213> Corynebacterium thermoaminogenes 
<400> 24 

Val Val Thr Thr Thr Pro Ser Thr Leu Pro Ala Phe Lys Lys He Leu 

15 10 15 

Val Ala Asn Arg Gly Glu He Ala Val Arg Ala Phe Arg Ala Ala Tyr 

20 25 30 

Glu Thr Gly Ala Ala Thr Val Ala He Tyr Pro Arg Glu Asp Arg Gly 

35 40 45 

Ser Phe His Arg Ser Phe Ala Ser Glu Ala Val Arg He Gly Thr Glu 

50 55 60 

Gly Ser Pro Val Lys Ala Tyr Leu Asp He Asp Glu He He Asn Ala 
65 70 75 80 

Ala Lys Lys Val Lys Ala Asp Ala Val Tyr Pro Gly Tyr Gly Phe Leu 

85 90 95 

Ser Glu Asn Ala Gin Leu Ala Arg Glu Cys Ala Glu Asn Gly He Thr 

100 105 110 

Phe He Gly Pro Thr Pro Glu Val Leu Asp Leu Thr Gly Asp Lys Ser 

115 120 125 

Lys Ala Val Ser Ala Ala Lys Lys Ala Gly Leu Pro Val Leu Ala Glu 

130 135 140 

Ser Thr Pro Ser Thr Asp He Asp Glu He Val Lys Ser Ala Glu Gly 
145 150 155 160 

Gin Thr Tyr Pro He Phe Val Lys Ala Val Ala Gly Gly Gly Gly Arg 

165 170 175 

Gly Met Arg Phe Val Glu Lys Pro Glu Asp Leu Arg Glu Leu Ala Arg 

180 185 190 

Glu Ala Ser Arg Glu Ala Glu Ala Ala Phe Gly Asp Gly Ser Val Tyr 

195 200 205 

Val Glu Arg Ala Val He Lys Pro Gin His He Glu Val Gin He Leu 

210 215 220 

Gly Asp His Thr Gly Asp Val. He His Leu Tyr Glu Arg Asp Cys Ser 
225 230 235 240 

Leu Gin Arg Arg His Gin Lys Val Val Glu lie Ala Pro Ala Gin His 

245 250 255 

Leu Asp Pro Glu Leu Arg Asp Arg He Cys Ala Asp Ala Val Lys Phe 

260 265 270 

Cys Lys Ser He Gly Tyr Gin Gly Ala Gly Thr Val Glu Phe Leu Val 



PAGI BLANK (uspto) 



WO 01/25447 



50/123 



PCT/JPOO/06913 



275 280 285 

Asp Glu Ala Gly Asn His Val Phe He Glu Met Asn Pro Arg He Gin 

290 295 300 

Val Glu His Thr Val Thr Glu Glu Val Thr Ser Val Asp Leu Val Lys 
305 310 315 320 

Ala Gin Met His Leu Ala Ala Gly Ala Thr Leu Lys Glu Leu Gly Leu 

325 330 335 

Thr Gin Asp Lys He Thr Thr His Gly Ala Ala Leu Gin Cys Arg He 

340 345 350 

Thr Thr Glu Asp Pro Ser Asn Asn Phe Arg Pro Asp Thr Gly Val He 

355 360 365 

Thr Ala Tyr Arg Ser Pro Gly Gly Ala Gly Val Arg Leu Asp Gly Ala 

370 375 380 

Ala Gin Leu Gly Gly Glu lie Thr Ala His Phe Asp Ser Met Leu Val 
385 390 395 400 

Lys Met Thr Cys Arg Gly Ser Asp Phe Glu Thr Ala Val Ser Arg Ala 

405 410 415 

Gin Arg Ala Leu Ala Glu Phe Asn Val Ser Gly Val Ala Thr Asn He 

420 425 430 

Gly Phe Leu Arg Ala Leu Leu Arg Glu Glu Asp Phe Thr Lys Arg Arg 

435 440 445 

He Asp Thr Gly Phe He Gly Ser His Gin His Leu Leu Gin Ala Pro 

450 455 460 

Pro Ala Asp Asp Glu Gin Gly Arg He Leu Glu Tyr Leu Ala Asp Val 
465 470 475 480 

Thr Val Asn Lys Pro His Gly Glu Arg Pro Glu Thr Ala Arg Pro He 

485 490 495 

Glu Lys Leu Pro Glu Val Glu Asn He Pro Leu Pro Arg Gly Ser Arg 

500 505 510 

Asp Arg Leu Lys Gin Leu Gly Pro Glu Gly Phe Ala Arg Asp Leu Arg 

515 520 525 

Glu Gin Asp Ala Leu Ala Val Thr Asp Thr Thr Phe Arg Asp Ala His 

530 535 540 

Gin Ser Leu Leu Ala Thr Arg Val Arg Ser Phe Ala Leu Thr Pro Ala 
545 550 555 560 

Ala Arg Ala Val Ala Lys Leu Thr Pro Glu Leu Leu Ser Val Glu Ala 

565 570 575 

Trp Gly Gly Ala Thr Tyr Asp Val Ala Met Arg Phe Leu Phe Glu Asp 

580 585 590 

Pro Trp Ala Arg Leu Asp Glu Leu Arg Glu Ala Met Pro Asn Val Asn 

595 600 605 

He Gin Met Leu Leu Arg Gly Arg Asn Thr Val Gly Tyr Thr Pro Tyr 
610 615 620 



PAGE BUNK fusiToj 



WO 01/25447 PCT/JP00/06913 

51/123 



Pro A<?n 


Ser 


Val 


Cvs 

VJ O 


Arc 


Ala 

Aid 


Phe 

1 uc 


Val 

Vdl 


Gin 

U 1 11 


Glu 

UIU 


Ala 

A 1 U 


Ala 


Lvs 


Ser 


Glv 

U 1 / 


625 








630 










635 

\J KJ \J 










640 


Val As.n 

i a x nop 


He 


Phe 

A 11 V/ 


Arc 


lie 


Phe 

x ni/ 


Asd 


Ala 

1 & A IX* 


Leu 

XJ v 1* 


Asn 

Xfc Jll 


Asd 


He 


Ser 


Gin 


Met 

1 1 V u 








645 










650 

V t# v 










655 

\j \j \j 




Arc Pro 

Al 5 nu 


Ala 


He 


Asd 

nof 


Ala 


Val 


Leu 


Glu 

u 1 U 


Thr 


Gly 

U X / 


Thr 

X 1 X 1 


Ser 

KJ \s X 


Val 

¥ \X X. 


Ala 


Glu 

UIU 






660 










665 










670 






Val Ala 

Ydl /lid 


Met 


Al a 

Ala 


Tvr 
i y i 


Ser 


Glv 

U 1 / 


A«5D 


Leu 


Ser 


A sin 


Pro 

I I V/ 


Glv 

uiy 


Glu 

U X u 


Lv<? 

L/ O 


I. Pll 

LCU 




675 










680 










685 

u u u 








Tvr Thr 


T pii 


A <;n 

Ao y 


Tvr 
i yi 


Tvr 
i / 1 


T pii 

LCU 


Acn 
noil 


1 Pll 

LCU 


Al a 

Aid 


Glu 

UIU 


Gin 

U 1 11 


1 1 e 
lie 


Val 

Vdl 


Acn 

no U 


Spr 

OC 1 












695 

V U O 










700 










01 v Ala 

Ul / Aid 


Mi q 


1 1 P 

lie 


L/C u 


Ala 

Aid 


I 1p 

lie 


Li/ O 


Acn 

Ao J/ 


Met 

UC L 


Ala 

Aid 


Gl v 
ui y 


T pii 

LCU 


1 Pll 

LCU 


Arc 

Al g 


Arc 

Al 5 


70S 

1 Uu 








710 










71 5 

flu 










720 


Ala Alp 

Aid, Aid 


Al a 
Aid 


Prn 
n u 


T vc 
L/ b 


T pii 

bell 


Val 

V dl 


Thr 
i in 


Al a 

Aid 


T pii 
lcu 


Arc 

Al £ 


Are 

Al 5 


Gl ii 

UIU 


PhP 
rue 


Acn 

AO p 


T pii 

LCU 








795 










710 










715 




Prn Va 1 
n u Ydi 


Hi c 
nio 


Va 1 

Vdl 


Hi c. 
nid 


Thr 
i in 


Hi <? 
nib 


Ao p 


Thr 
i ni 


Ala 

Aid 


01 V 
uiy 


01 V 
uiy 


Gl n 

U 1 11 


1 pii 

LCU 


Al a 

Aid 


Thr 
i in 






740 
i iu 










74 5 










750 






1 j 1 LcU 


A 1 a 

Aid 


A 1 a 
Ala 


A 1 a 

Aid 


Abil 


A 1 a 

Aid 


01 v 
uiy 


A 1 a 

Aid 


A cn 
nop 


A 1 a 

Aid 


Va 1 

Vdl 


Acn 
Abp 


A 1 a 

Aid 


A 1 a 

Aid 


Cop 

oe i 




755 
too 










lUU 










785 








Ala ppn 
Al a n O 


T on 
LcU 


Car 
Ocl 


01 v 


Thr 
1 ill 


Thr 
1 ill 


ocl 


01 n 
ul 11 


Prn 
n u 


<vpr 

UCl 


Mpf 

llC L 


ocl 


A 1 a 

Aid 


T on 
LcU 


Va 1 
vdl 












775 










780 










Ala Ala 

Aid Aid 


PhP 

rile 


Al a 

Aid 


Hi <: 
nib 


Thr 
i ill 


A re 
Al & 


A r e 
Al 5 


Aon 

Abp 


Thr 
i in 


01 v 
uiy 


T pii 
lcu 


Acn 

AOlI 


T pii 
lcu 


Gin 

UIU 


Al a 

Aid 


7R5 








7Q0 










7Q5 










800 
ouu 


Vol Qar 
Vdl ocl 


Abp 


T on 
LcU 


01 ii 

ul U 


P rn 

no 


Tvr 

iyr 


Trn 

i rp 


01 ii 


A 1 a 

Aid 


Va 1 

V dl 


A r e 
Al 5 


01 v 

uiy 


T on 

LcU 


Tvr 

iyr 


T on 
LcU 








80S 










810 










815 




Prn Php 
n u r lie 


01 11 
u i u 


<?pr 
oci 


01 v 

Ul/ 


Thr 
i in 


Pro 


01 V 

uiy 


Pro 


Thr 
i ii i 


Glv 
uiy 


A r e 

Al fc, 


Val 

Vdl 


Tvr 
i yi 


Arc 

Ai & 


Hi q 

111 J 






8?n 










825 










810 






01 n Hp 
ui u lie 


n u 


uiy 


01 v 
uiy 


01 n 

U 1 11 


T pii 
beu 


oei 


A en 
noil 


T pii 

LCU 


A re 
Al & 


Al a 

Aid 


01 n 

U 1 11 


Ala 

Aid 


Va ] 
Vdl 


Al a 

Aid 




835 










840 










845 








fpii fily 
be U UI/ 


I Pll 


Al a 

Aid 


A cn 


Arc 


Phe 

I 11C 


Glu 

U 1 u 


LCU 


He 

lie 


Glu 

UIU 


Acn 

AOL/ 


Tvr 
i y i 


Tvr 
i y i 


Ala 

Aid 


Ala 

Aid 


850 










855 










860 










Va 1 A<;n 
vai aoji 


Gl 11 
UIU 


Met 

lie i* 


T pii 

LCU 


Glv 
uiy 


Are 

Al g 


Pro 


Thr 
i in 


L V*5 

L / O 


Val 

Vdl 


Thr 
i ii i 


Pro 

11C 


Ser 


Ser 


Lv^ 

L/ O 


865 








870 










875 










880 


Val Val 


Gly 

UW 


A<?D 


Leu 


Ala 

A X Li. 


Leu 


His 

XI X. i>J 


Leu 

xJ V U 


Val 

V %X X. 


Gly 

U 1 / 


Ala 

n x cl 


Gly 

U X / 


Val 

f sJL X. 


Ser 

Uu 1 


Pro 

X X V 








885 










890 










895 




Gl 11 A*?D 
uiu n o^/ 


Phe 

I J1C 


Ala 

Aid 


Ala 

Aid 


As.D 

AOJ' 


Pro 

1 1 V 


Gin 


Lvs 


Tvr 
i/i 


Asd 


He 


Pro 


A<?D 

A 


Ser 


Val 






900 

U \J \J 










905 

aj \j \j 










910 

V 1 V 






He Ala 


Phe 


Leu 

Li C U 


Arc 


Gly 

U 1 / 


Glu 

VI X u 


Leu 


Glv 

Ul / 


Thr 


Pro 

1 1 V 


Pro 


Gly 

U X / 


Glv 

U 1 / 


Tm 


Pro 

X X v 




915 










920 

O lj\J 










925 








Glu Pro 


Leu 


Arg 


Thr 


Arg 


Ala 


Leu 


Glu 


Gly 


Arg 


Ser 


Gin 


Gly 


Lys 


Ala 


930 










935 










940 










Pro Leu 


Ala 


Glu 


He 


Pro 


Ala 


Glu 


Glu 


Gin 


Ala 


His 


Leu 


Asp 


Ser 


Asp 


945 








950 










955 










960 


Asp Ser 


Ala 


Glu 


Arg 


Arg 


Gly 


Thr 


Leu 


Asn 


Arg 


Leu 


Leu 


Phe 


Pro 


Lys 



THIS PAGE BUNK (ospto, 



WO 01/25447 PCT/JP00/06913 

52/123 ~ 

965 970 975 

Pro Thr Glu Glu Phe Leu Glu His Arg Arg Arg Phe Gly Asn Thr Ser 

980 985 990 

Ala Leu Asp Asp Arg Glu Phe Phe Tyr Gly Leu Lys Glu Gly Arg Glu 

995 1000 1005 

Glu Leu He Arg Leu Thr Gly Val Ser Thr Pro Met Val Val Arg Leu 

1010 1015 1020 

Asp Ala Val Ser Glu Pro Asp Asp Lys Gly Met Arg Asn Val Val Val 
025 1030 1035 1040 

Asn Val Asn Gly Gin He Arg Pro lie Lys Val Arg Asp Arg Ser Val 

1045 1050 1055 

Glu Ser Val Thr Ala Thr Ala Glu Lys Ala Asp Ala Thr Asn Lys Gly 

1060 1065 1070 

His Val Ala Ala Pro Phe Ala Gly Val Val Thr Val Thr Val Ala Glu 

1075 1080 1085 

Gly Asp Glu He Lys Ala Gly Asp Ala Val Ala He He Glu Ala Met 

1090 1095 1100 

Lys Met Glu Ala Thr He Thr Ala Pro Val Asp Gly Val He Asp Arg 
105 1110 1115 1120 

Val Val Val Pro Ala Ala Thr Lys Val Glu Gly Gly Asp Leu He Val 
1125 1130 1135 

Val Val Ser 



<210> 25 
<211> 3306 
<212> DNA 

<213> Corynebacterium thermoaminogenes 

<220> 

<221> CDS 

<222> (64).. (2820) 

<400> 25 

gatcaaccta agccaggaga atccggcggg cggtttctac ttctacagga gctgaacccc 60 

acc gtg aat gaa ctt etc cgt gac gat ate cgt tat etc ggc egg ate 108 

Val Asn Glu Leu Leu Arg Asp Asp lie Arg Tyr Leu Gly Arg He 
15 10 15 

ctg ggc gag gtg ate tec gag cag gag ggc cac cat gtc ttc gaa ctg 156 

Leu Gly Glu Val He Ser Glu Gin Glu Gly His His Val Phe Glu Leu 

20 25 30 

gtt gaa cgc gec cgc egg acc tec ttc gac ate gec aag gga cgc gcg 204 

Val Glu Arg Ala Arg Arg Thr Ser Phe Asp He Ala Lys Gly Arg Ala 



THIS PAGE BLANK (uspto) 



WO 01/25447 



53/123 



PCT/JP00/06913 



gag atg 
Glu Met 

gcc acg 
Ala Thr 
65 

etc gcg 
Leu Ala 
80 

teg ggt 
Ser Gly 

ctg gat 
Leu Asp 

aat gcg 
Asn Ala 



35 

gac agt 
Asp Ser 

50 
ccc gtg 
Pro Val 

gag gat 
Glu Asp 

gag ccc 
Glu Pro 

gat gcc 
Asp Ala 
115 
etc gtc 
Leu Val 
130 

acc gtg 
Thr Val 



cgt cgt 
Arg Arg 
145 

gaa cgc cac etc 
Glu Arg His Leu 
160 

aag ctg 
Lys Leu 



gat gac 
Asp Asp 



tgg cag 
Trp Gin 

gtc gag 
Val Glu 



acg gcc 
Thr Ala 
195 
gtt gga 
Val Gly 
210 

ate aat 
He Asn 



ccc cgc 
Pro Arg 
225 

ggg gat ate ccc 
Gly Asp He Pro 
240 

ggg gac cat gat 
Gly Asp His Asp 



ctg gtg 
Leu Val 

gcc cga 
Ala Arg 

ttg cat 
Leu His 
85 

gcg ccg 
Ala Pro 
100 

ggg gtg 
Gly Val 

gcc ccg 
Ala Pro 

ttc gac 
Phe Asp 

etc ctg 
Leu Leu 
165 
ate gag 
He Glu 
180 

etc ate 
Leu He 

ctg cgc 
Leu Arg 

cat gat 
His Asp 

acc acg 
Thr Thr 
245 
ggc aac 
Gly Asn 
260 



gag gtg 
Glu Val 
55 

gcc ttc 
Ala Phe 

70 
gac gca 
Asp Ala 

gac age 
Asp Ser 

ggc age 
Gly Ser 

gtg etc 

Val Leu 
135 

gcg cag 

Ala Gin 
150 

gcg ctg 

Ala Leu 

cgc aac 
Arg Asn 

cgt gtg 
Arg Val 

tac tac 
Tyr Tyr 
215 
gtg acc 
Val Thr 
230 

gcg atg 
Ala Met 

ccc ttc 
Pro Phe 



40 

ttc get ggc ate 
Phe Ala Gly He 

acc cat ttc gcc 
Thr His Phe Ala 
75 

gcc cag egg gaa 
Ala Gin Arg Glu 
90 

acc etc gag gcc 
Thr Leu Glu Ala 

105 
ggt gag 
Gly Glu 
120 

acc gcg 
Thr Ala 



45 

gac ccg gag gac 
Asp Pro Glu Asp 
60 

ctg ttg gcc aac 
Leu Leu Ala Asn 



gtc gcc 
Val Ala 



cac ccg 
His Pro 



aag cac 
Lys His 

ccc acg 
Pro Thr 

ate egg 
He Arg 
185 
gcc cgt 
Ala Arg 
200 

aag etc 
Lys Leu 

gtg gaa 
Val Glu 

gtc agg 
Val Arg 

gtc acc 
Val Thr 
265 



ate acc 
He Thr 
155 
cat gcc 
His Ala 
170 

cga egg 
Arg Arg 

ccc cge 
Pro Arg 

age ctg 
Ser Leu 

ctg gcc 
Leu Ala 
235 
ccg gga 
Pro Gly 
250 

gcg gag 
Ala Glu 



cag gcc 


ctg 


aac 


Gin Ala 


Leu 


Asn 






95 


acc tgg 


gtg 


aaa 


mi m 

Thr Trp 


Val 


Lys 




110 




gcg gtg 


_ 1 _ 

ate 


cgc 


Ala Val 


lie 


Arg 


125 






acg gaa 


acc 


cga 


Thr Glu 


mi 

Thr 


Arg 


140 






gcc ctg 


atg 


gag 


Ala Leu 


1 # J_ 

Met 


Glu 


egg acc 


cag 


tec 


Arg Thr 


Gin 


Ser 






175 


ate acg 


n 4- n 

ate 


ctg 


lie lnr 


1 le 


I A.I 

Leu 




iyu 




ate gag 


gat 


gag 


T 1 rt pi.. 

lie uiu 


Asp 


ulu 


205 






ttg gcc 


gag 


ate 


Leu Ala 


Glu 


He 


220 






egg cgt 


ttc 


ggc 


Arg Arg 


Phe 


Gly 


tec tgg 


ate 


ggc 


Ser Trp 


He 


Gly 






255 


act gtc 


acc 


tac 


Thr Val 


Thr 


Tyr 




270 





252 



300 



348 



396 



444 



492 



540 



588 



636 



684 



732 



780 



828 



876 



PAGE BLANK (USPTO) 



WO 01/25447 



54/123 



PCT/JP00/06913 



gll all 


la I 


P PP 

Igg 


gpp 
gn 


pp p 
gig 


Ala Thr 

nl a. I Hi 


Hi s 


n 1 5 


Ala 

Aid 


Ala 






Li 1 O 






rif pop 


pp p 


P t P 


PAA. 

S u-Cl 


P ap 

V* GL V* 


foil Hi q 


Al a 

Aid 


T pit 


Glu 


His 
1110 




LI JU 








a t P a orr» 

all 0,5 1 


Cfl t 

ga 1 


fa p 
gd-g 


p t p 
I 15 


p pt 
15 1 


11c ocl 


nop 


01 11 


T pii 


A pp 

Al g 


ouo 










CCC agC 


r» cr tr 

egg 


p-t t 


era t 
gat 


or 0 a 
gad 


Pnn Qor 


Al g 


Va 1 

Vdi 


A c n 
nop 


01 11 










OLD 


ggc egg 


aLg 


/* 4" tr 

CLg 


gee 


r\ f\ r\ 

ace 


fl 1 XT A nff 

uiy Arg 


Mot 

He L 


T All 

bell 


A 1 a 
Ala 


Thr 
1 III 








oflU 




gag ggc 


ace 


tgg 


f f „ 
LLC 


aag 


ui u uiy 


Thp 
1 III 


Trn 

1 rp 


Php 
r lie 


T vc 






ODD 








cgc 


gac 


ATA 

CLC 


gai 


rne Lys 


A r» rr 

Arg 


ASp 


T All 

lieu 


ASp 




0 f U 








gat gac 


A f A 

arc 


aLC 


gee 


gaL 


ASp ASp 


T 1 0 

lie 


T 1 0 

lie 


A 1 a 

Aia 


A on 

ASP 












p*a p a pp 
gal agl 


tt p 

Lit 


PPP 
ggg 


L UI 


a a p 
aai 


Aon Con 

ASp ocT 


rile 


01 V 

uiy 


Pho 
rile 


A on 
Aoll 


Ann 
*iuu 










pa p ppt 
gal ggl 


ttp 


or q or 
gd-g 


pa t 
gal 


pt P 
g 11 


A en ft 1 v 
nop uiy 


Pho 

rue 


01 11 


A en 
nop 


Vfl 1 












ao or 0 0 p- 
gag aag 


a a p 


tap 


P CP 

igi 


ppp 
ggg 




A oil 


Tvp 
ly 1 


A rp 


fil V 

uiy 












a t p p pp 


gaa 


P t P 
I l»5 


fl PP 

ag ^ 


a pa 
ata 


Tip A pp 


fill! 

UiU 


T 011 

bCU 


Spp 

oc 1 


Thr 
1 in 












<ra p 'fa/ 1 


III 


pa p 

gd-g 


PP p 
gll 


a p p 
an 


Ann *Fitt* 

Asp iyr 


Cnn 

oc I 


Rl 11 
UlU 


A 1 a 
Ala 


Thp 
1 III 


465 










gcg gag 


gec 


gtg 


cgt 


aaa 


Ala Glu 


Ala 


Val 


Arg 


Lys 


480 








485 


ate tec 


atg 


gec 


tct 


tec 



gag acc gtg etc aag tac 

Glu Thr Val Leu Lys Tyr 
280 

gaa etc agt etc tec gac 

Glu Leu Ser Leu Ser Asp 
295 

gtg ctt gec gat gee ggc 

Val Leu Ala Asp Ala Gly 

310 315 

ccc tac egg egg gec ate 

Pro Tyr Arg Arg Ala He 
330 

acg gec gec ctg ate ggt 

Thr Ala Ala Leu He Gly 
345 

acc ttc acg ccc tat acc 

Thr PHe Thr Pro Tyr Thr 
360 

ate gtg gat ggt tec ctg 

He Val Asp Gly Ser Leu 
375 

gac cgt ctg gee atg ctg 

Asp Arg Leu Ala Met Leu 

390 395 

etc tac tec ctg gat ctg 

Leu Tyr Ser Leu Asp Leu 
410 

etc acc gaa ttg ttc gee 

Leu Thr Glu Leu Phe Ala 
425 

ttg acg gag gcg gag aag 

Leu Thr Glu Ala Glu Lys 
440 

ccc cgc ccg etc ate ccg 

Pro Arg Pro Leu He Pro 
455 

aac cgt gaa ctg ggg att 

Asn Arg Glu Leu Gly He 

470 475 

ttc ggt cct etc atg gtg 

Phe Gly Pro Leu Met Val 
490 

gtc acg gac ate etc gaa 



tac gtc aag caa 924 
Tyr Val Lys Gin 
285 

egg atg aac gtc 972 
Arg Met Asn Val 
300 

cag aat gac atg 1020 
Gin Asn Asp Met 

cac ggc atg cgt 1068 
His Gly Met Arg 
335 

gag gag gcg gtc 1116 
Glu Glu Ala Val 
350 

gat acc cac gag 1164 
Asp Thr His Glu 
365 

aga atg tec egg 1212 

Arg Met Ser Arg 

380 

cgc teg gec ctg 1260 
Arg Ser Ala Leu 

cgc cag aat tec 1308 
Arg Gin Asn Ser 
415 

acc gee cag acc 1356 
Thr Ala Gin Thr 
430 

ctg gac ctg ctg 1404 
Leu Asp Leu Leu 
445 

cac ggg gac ccg 1452 

His Gly Asp Pro 

460 

ttt teg aag gee 1500 
Phe Ser Lys Ala 

ccg cac tgc ate 1548 
Pro His Cys He 
495 

ccg atg gtg ctg 1596 



WO 01/25447 



55/123 



PCT/JP00/06913 



He Ser Met 

etc aag gag 
Leu Lys Glu 

age gtc gac 
Ser Val Asp 
530 

ggc gcg ggc 
Gly Ala Gly 

545 
tac ctt gag 
Tyr Leu Glu 
560 

gac tec aac 
Asp Ser Asn 

gac gcg gag 
Asp Ala Glu 

etc cgt etc 
Leu Arg Leu 
610 

ccc tec tat 
Pro Ser Tyr 

625 
gcg gtg egg 
Ala Val Arg 
640 

aac ccg gat 
Asn Pro Asp 

ctg gag gca 
Leu Glu Ala 

gcg cac cag 
Ala His Gin 
690 

tea tea ctg 
Ser Ser Leu 

705 
tec acc ccc 
Ser Thr Pro 



Ala Ser Ser Val 
500 

ttc ggt ctg ate 
Phe Gly Leu He 
515 

gtg ate ccg ctg 
Val lie Pro Leu 

ate ctg gag gaa 
He Leu Glu Glu 
550 



cag egg 
Gin Arg 

aag gac 
Lys Asp 
580 
tta cgc 
Leu Arg 
595 

ttc cac 
Phe His 

gat gcg 
Asp Ala 

gtg act 
Val Thr 

acg gca 
Thr Ala 
660 
teg ctt 
Ser Leu 
675 

ate atg 
He Met 



gac aac 
Asp Asn 
565 

ggc ggg 
Gly Gly 

ctg gtc 
Leu Val 

ggt cgt 
Gly Arg 

ate ctg 
He Leu 
630 
gaa cag 
Glu Gin 
645 

cgc cgc 
Arg Arg 

ctg gat 
Leu Asp 

ggg gag 
Gly Glu 



gtc cat gag gat 
Val His Glu Asp 
710 

ctg cag gag ate 
Leu Gin Glu He 



Thr Asp He 
505 

egg gec aac 
Arg Ala Asn 

520 
ttc gag acg 
Phe Glu Thr 
535 

ttg tgg gac 
Leu Trp Asp 

gtc cag gag 
Val Gin Glu 

tac ttc gec 
Tyr Phe Ala 
585 

gaa eta tgc 
Glu Leu Cys 

600 
ggt ggc acg 
Gly Gly Thr 
615 

gec cag ccc 
Ala Gin Pro 

ggc gag ate 
Gly Glu He 

aac ctt gag 
Asn Leu Glu 
665 

gat gtg gaa 
Asp Val Glu 

680 
ate teg gag 
He Ser Glu 
695 

ccc gga ttc 
Pro Gly Phe 

gga tec etc 
Gly Ser Leu 



Leu Glu Pro Met 



ggg aag 
Gly Lys 

ate gat 
He Asp 

ate gac 
He Asp 
555 
gtc atg 
Val Met 
570 

gec aac 
Ala Asn 

egg ggc 
Arg Gly 

gtg ggt 
Val Gly 

aag ggc 
Lys Gly 
635 
ate tec 
He Ser 
650 

gec ctg 
Ala Leu 

ctg ccc 
Leu Pro 

ttg age 
Leu Ser 

ate cag 
He Gin 
715 
aac ate 
Asn He 



aac ccg 
Asn Pro 
525 
gac etc 
Asp Leu 
540 

etc tac 
Leu Tyr 

ctg ggg 
Leu Gly 

tgg gcg 
Trp Ala 

cgt aat 
Arg Asn 
605 
cgt ggc 
Arg Gly 
620 

gcg gtc 
Ala Val 

gcg aag 
Ala Lys 

gtg tec 
Val Ser 

aat egg 
Asn Arg 
685 
ttc cgc 
Phe Arg 
700 

tac ttc 
Tyr Phe 



Val Leu 
510 

acg ggc 
Thr Gly 

cag cgt 
Gin Arg 

cgc aat 
Arg Asn 

tat tec 
Tyr Ser 
575 
ctt tac 
Leu Tyr 
590 

gtc aag 
Val Lys 

ggt ggc 
Gly Gly 

egg ggt 
Arg Gly 

tac ggt 
Tyr Gly 
655 
gcg acg 
Ala Thr 
670 

gaa cgc 
Glu Arg 

agg tac 
Arg Tyr 

acc cag 
Thr Gin 



ggt tec cga ccc 
Gly Ser Arg Pro 



1644 



1692 



1740 



1788 



1836 



1884 



1932 



1980 



2028 



2076 



2124 



2172 



2220 



2268 



WO 01/25447 ( PCT/JPOO/06913 

56/123 



720 




725 










730 










735 




LOU Ltd 


ppt aaa pap 


arp 


aap 

CL CI V/ 


are" 

a Vs g 


pt p 


pap 
gdg 


pat 

g a is 


ctz 


Cfft 


gee 


ate 


CCP 

V V Q 


2316 

WW 1 v 


Car SPT 


Arc: Lvs Gin 
740 


Thr 

X 11 1 


Asn 


Thr 

liii 


Val 


Glu 
745 


Asp 


Leu 


Arg 


Ala 


He 
750 


Pro 




t pp pt p 
Lgg & L & 


p 1" p app t pp 
U Lis ag i, i-gg 


t pp 

U Vs \j 


pap 

is ag 


t pp 

b Vs Is 


ppt 

Isg l> 


ptr 


atp 


etc 

\s *SQ 


CCP 

vwg 


PPC 

ggVs 


tpp 


ttc 


2364 

U v V X 


Ttd Val 

lip lol 


Leu Ser TrD 
755 


Ser 


Gin 


Ser 


Arp 
760 


Val 


Met 


Leu 


Pro 


Gly 
765 


Trp 

* XT 


Phe 




ppt tr^a 


prprf OPP PPa 

55 L di/is g is a 


p t p 

Kr Isg 


p pt 
isg l 


cap 


t pp 

1-55 


ate 


ppt 

gg L 


pap 

gag 


ppp 
ggg 


pap 

gag 


P£ff 
666 


pet 


2412 


filv Val 

Uljf V dl 


(ilv Thr Ala 

U 1 / 1111 Aid 

770 


1.P11 
Li e U 


App 

Al g 


Glu 

UlU 

775 


Tm 

lip 


He 
1 1 v 


Gly 

U 1 / 


Glu 

VI 1 LI 


Gly 

U 1 / 

780 


Glu 


Gly 

U 1 J 


Ala 




(ta tr CP OCT 

gcg gag 


ppp afr pp p 
Igl dll gig 


gag 


P t P 
Is Lg 


pap 
isdg 


pa a 

gad 


p t p 

Vy Lis 


aa p 

daL 


ppp 

tsgg 


t PP 
V«g Is 


t pp 

Lgg 


ppp 

Vs Vsg 


ttc 


2460 

& * vi v/ 


Ala a i ii 

Aid U1U 


Apcr Tip Ala 
ni & lie Aid 


Glu 

UlU 


I Pll 


Gin 

VI 1 11 


Glu 


Leu 


A*;n 

a 0 11 


Arp 


Cvs 


Tro 
iip 


Pro 

1 1 V 


Phe 

1 1 1 v> 




785 






790 










795 












LLC all 


llg 5 L S I lg 


era p 
g dl 


aap 
aaL 


a t p 

d 


pp p 


Lag 


P 1" P" 


atp 

d Lg 


app 

dg Is 


aap 
ddg 


ppp 

g Vsg 


paa 
gda 


2508 


PHp Thr 
rile nil 


Cap Va 1 T pii 
OCI v d 1 L»e u 


A sn 


Asn 


Met 

lie l 


Ala 

a i a 


Gin 

U 1 11 


Val 
• a i 


Met 

i ie u 


Ser 


Lvs 

u / o 


Ala 

ill u 


Glu 

UlU 




800 




805 










810 










815 




/i f (t tr r* 
Clg CgC 


"f at trot* a tr tr 
Clg gLL dgg 


t tp 

L Lg 


tap 

LdL 


p*p p 
gll 


pa f 

gd L 


p t p 

Is Lis 


a 4" p 

d Lis 


PPP 

Islsg 


pa t 
gd l 


ppp 

l/gls 


pap 
gag 


Pt P 


2556 


Tan A per 
LcU Al g 


Ton A 1 a A per 
Leu Aid Al g 

820 


T pii 


Tvp 
1 yi 


Al a 

Aid 


Acn 
Aap 


T pii 

825 


T 1 p 

lie 


Pro 

r i \j 


A<?n 

nop 


A pp 

Al g 


Glu 

UlU 

830 


Val 

v a x 




gcg gac 


egg ate lai 


g a g 


all 


n 4 ft 

all 


f f P 
L LI 


ggg 


gag 


ta t 

Ld L 


ttP 

L LI 


P t P 

I Lg 


a pp 

dls v» 


agar 
ddg 


?fi04 

6UWt 


Ala A o n 
Ala nop 


App T1p Tvp 

Al g lie 1 / 1 

oou 


Glu 

UlU 


Thr 
i in 


Tie 

lie 


Phe 

i ii e 

840 


Gl v 

Ul/ 


Glu 

UlU 


Tvr 
i/i 


Phe 

1 11 Vs 


Lpu 

Li V> li 

845 


Thr 
iiii 


Lvs 




fro rr nf ir 

gag arg 


LLC LgC all 


all 


all 


cr <r 4" 
gg L 


"t" tf* f» 
Lll 


p a tr 
lag 


pa p 
gal 


I Lg 


P t P 

Is LI 


pa t 

gdL 


pa p 

gdls 


aap 

ddls 


2652 

bU vJ Ll 


01 11 Mpt 
UlU He L 


Php f*VQ Thp 

rue ijro nil 
oou 


T 1 p 
lie 


Thr 
i in 


Gl v 

Ui / 

855 


Ser 


Gin 

U 1 11 


A c>D 
Aop 


Lpu 

Lf C U 


I. Pll 

L« e U 

860 


AOp 


Asd 

/up 


Asn 

no ii 




t\ f\ <r tr/% or 

ccg gcg 


ILg gig Igd 


4- /-> p- 
Llg 


or 4- or 
g Lg 


p pp 

Igl 


a p f 
dg L 


PP"P 
1&6 


ttP 
L Lis 


PPP 

Islsg 


tap 

Ldls 


P t P 

V/ Isg 


P t P 

Is Isg 


PPP 

Vs Vsg 


2700 




T pii A 1 a Are* 

bC U Aid Al g 


Ser 


Val 


App 


Ser 

w V7 1 


App 

ill £j 


Phe 

1 llv 


Pro 

1 1 Vs 


Tvr 
i / 1 


Leu 

XJ w IX 


Leu 

U \J. 


Pro 




865 






870 










875 












p t p flat 
ill ad l 


P"t p a t p pa v 

5 LL dLL tag 


pt p 
g Lg 


PA P 
gdg 


A t P 

d Lg 


a t p 

a u g 


p pp 

vgv 


p pp 

Isgg 


tar 

is d V 


ppp 
i*gg 


tec 


PPt 
gg u 


pat 


2748 


Lpll Asn 


Val He Gin 

T ul 1 X Vs U X 11 


Val 


Glu 


Met 


Met 


Arg 


Arg 


Tyr 


Arg 


Ser 


Gly 


Asp 




880 




885 










890 










895 




gag ggc 


o f* tr rr r* 4" rr 4 

acg gCL glC 


r» r> o 
lid 


/-» rr 4~ 

CgL 


da L 


ate 


cgc 


ctg 


ace 


atg 


aat 


gga 


ttg 


Li 1 JU 


Glu Gly 


Thr Ala Val 
900 


Pro 


Arg 


Asn 


He 


Arg 
905 


Leu 


Thr 


Met 


Asn 


Gly 
910 


Leu 




tec acg 


gee ctg cgc 


aac 


teg 


ret 


tagggegeca gacgecccgg gaacccgcae 


2850 


Ser Thr 


Ala Leu Arg 
915 


Asn 


Ser 


Gly 





















cctgtgtata ctgtctaaag ttgcccggtg tcatccgggc gtgatggata gacaacttaa 2910 

eggcaaagga ttctccccac atggcactga cgcttcaaat cgtcctcgtt ctcgccagcg 2970 

tgetcatgae ggtcttcgtc ctgctgcaca agggtaaggg eggaggtctg tcaagcctct 3030 

tcggtggtgg cgtccagtcc aacctctccg gttccacggt ggtggagaag aacctggacc 3090 

gcgtcaccat cctgaccgca gtcatctggt tgatctgeat tgtcgcgctc aacctcatcc 3150 

aggegtaetc ctagcacctg atctttcaag gcctgccctt eggggcagge ettttttgea 3210 



{ 



WO 01/25447 



57/123 



PCT/JP00/06913 



ttctccaggt gatgtccatc acccaccggt tttaaactat tgaccgatag aaacacctgc 3270 
actaggttat ctgttatgca atagaaaata gtgcat 3306 

<210> 26 

<211> 919 

<212> PRT 

<213> Corynebacterium thermoaminogenes 



<400> 26 



Val Asn 


Glu 


Leu 


Leu 


Arg 


Asp 


Asp 


He 


Arg 


Tyr 


Leu 


Gly 


Arg 


He 


Leu 


1 






r 

5 










1 A 
1U 










1 £ 

1 0 




Gly Glu 


1 7 „ l 

Val 


He 
zo 


O « w» 

oer 


Glu 


uln 


ulu 


pi,, 
uly 

£0 


nis 


HIS 


vai 


rne 


pin 
ulU 

oU 


Leu 


vai 


Glu Arg 


Ala 
35 


A 

Arg 


Arg 


Thr 


aer 


rne 

41) 


ASp 


T 1 /x 

lie 


Ala 


Lys 


uly 

40 


Arg 


Ala 


It 1 U 


Met Asp 


Ser 


Leu 


Val 


Glu 


Val 


Phe 


Ala 


Gly 


He 


Asp 


Pro 


Glu 


Asp 


Ala 


50 










DO 










an 

OU 










Thr Pro 


Val 


Ala 


Arg 


Ala 


Phe 


Thr 


His 


Phe 


Ala 


Leu 


Leu 


Ala 


Asn 


Leu 


65 








7U 










I 0 










oU 


Ala Glu 


Asp 


Leu 


His 


Asp 


Ala 


Ala 


Gin 


Arg 


Glu 


Gin 


Ala 


Leu 


Asn 

JO 


Ser 


uly uiu 


r ro 


Ala 
1UU 


rro 


ASP 


Cap 

oer 


l nr 


T All 

Leu 

1U0 


U I u 


Ala 


i III 


i rp 


Va 1 
Vdl 

1 1 n 




T on 


ASp ASp 


A 1 Q 

ai a 
no 


ui y 


vai 


u I y 


OtJI 


ftl v 
u l y 


UIU 




A 1 a 
Aid 


AI a 
Ala 


V <L 1 


1 1 p 

lie 


A pp" 


A "?n 


Ala Leu 


Val 


Ala 


Pro 


Val 


Leu 


Thr 


Ala 


His 


Pro 


Thr 


Glu 


Thr 


Arg 


Arg 


luu 




















140 










Arg Thr 


Val 


Phe 


Asp 


Ala 


Gin 


Lys 


His 


He 


Thr 


Ala 


Leu 


Met 


Glu 


Glu 


145 








loU 










1 G£ 

1 00 










i fin 


Arg His 


Leu 


Leu 


Leu 
165 


Ala 


Leu 


Pro 


Thr 


His 
170 


Ala 


Arg 


Thr 


Gin 


Ser 
175 


Lys 


Leu Asp 


Asp 


He 
180 


Glu 


Arg 


Asn 


He 


Arg 
185 


Arg 


Arg 


He 


Thr 


He 
190 


Leu 


Trp 


Gin Thr 


Ala 
195 


Leu 


He 


Arg 


Val 


Ala 
200 


Arg 


Pro 


Arg 


He 


Glu 
205 


Asp 


Glu 


Val 


Glu Val 


Gly 


Leu 


Arg 


Tyr 


Tyr 


Lys 


Leu 


Ser 


Leu 


Leu 


Ala 


Glu 


He 


Pro 


210 










215 










220 










Arg He 


Asn 


His 


Asp 


Val 


Thr 


Val 


Glu 


Leu 


Ala 


Arg 


Arg 


Phe 


Gly 


Gly 


225 








230 










235 










240 


Asp lie 


Pro 


Thr 


Thr 
245 


Ala 


Met 


Val 


Arg 


Pro 
250 


Gly 


Ser 


Trp 


He 


Gly 
255 


Gly 


Asp His 


Asp 


Gly 
260 


Asn 


Pro 


Phe 


Val 


Thr 
265 


Ala 


Glu 


Thr 


Val 


Thr 
270 


Tyr 


Ala 



f m PAGE BUNK vmo) 



WO 01/25447 PCT/JP00/06913 

58/123 



Thr His 


Arg 


Ala 


Ala 


Glu 


Thr 


Val 


Leu 


Lys 


Tyr 


Tyr 


Val 


Lys 


Gin 


Leu 




275 










280 










285 








His Ala 


Leu 


Glu 


His 


Glu 


Leu 


Ser 


Leu 


Ser 


Asp 


Arg 


Met 


Asn 


Val 


He 


290 










295 










300 










Ser Asp 


Glu 


Leu 


Arg 


Val 


Leu 


Ala 


Asp 


Ala 


Gly 


Gin 


Asn 


Asp 


Met 


Pro 


305 








310 










315 










320 


Ser Arg 


Val 


Asp 


Glu 


Pro 


Tyr 


Arg 


Arg 


Ala 


He 


His 


Gly 


Met 


Arg 


Gly 








325 










330 










335 




Arg Met 


Leu 


Ala 


Thr 


Thr 


Ala 


Ala 


Leu 


He 


Gly 


Glu 


Glu 


Ala 


Val 


Glu 






340 










345 










350 






Gly Thr 


Trp 


Phe 


Lys 


Thr 


Phe 


Thr 


Pro 


Tyr 


Thr 


Asp 


Thr 


His 


Glu 


Phe 




355 










360 










365 








Lys Arg 


Asp 


Leu 


Asp 


He 


Val 


Asp 


Gly 


Ser 


Leu 


Arg 


Met 


Ser 


Arg 


Asp 


370 










375 










380 










Asp lie 


He 


Ala 


Asp 


Asp 


Arg 


Leu 


Ala 


Met 


Leu 


Arg 


Ser 


Ala 


Leu 


Asp 


385 








390 










395 










400 


Ser Phe 


Gly 


Phe 


Asn 


Leu 


Tyr 
* 


Ser 


Leu 


Asp 

* 


Leu 


Arg 


Gin 


Asn 


Ser 


Asp 








405 










410 










415 




Gly Phe 


Glu 


Asp 


Val 


Leu 


Thr 


Glu 


Leu 


Phe 


Ala 


Thr 


Ala 


Gin 


Thr 


Glu 






420 










425 










430 






Lvs Asn 


Tyr 


Arg 


Gly 


Leu 


Thr 


Glu 


Ala 


Glu 


Lys 


Leu 


Asp 


Leu 


Leu 


He 




435 










440 










445 








Arg Glu 


Leu 


Ser 


Thr 


Pro 


Arg 


Pro 


Leu 


He 


Pro 


His 


Gly 


Asp 


Pro 


Asp 


450 










455 










460 










Tyr Ser 


Glu 


Ala 


Thr 


Asn 


Arg 


Glu 


Leu 


Gly 


He 


Phe 


Ser 


Lys 


Ala 


Ala 


465 








470 










475 










480 


Glu Ala 


Val 


Arg 


Lys 


Phe 


Gly 


Pro 


Leu 


Met 


Val 


Pro 


His 


Cys 


He 


He 








485 










490 










495 




Ser Met 


Ala 


Ser 


Ser 


Val 


Thr 


Asp 


He 


Leu 


Glu 


Pro 


Met 


Val 


Leu 


Leu 






500 










505 










510 






Lys Glu 


Phe 


Gly 


Leu 


He 


Arg 


Ala 


Asn 


Gly 


Lys 


Asn 


Pro 


Thr 


Gly 


Ser 




515 










520 










525 








Val Asp 


Val 


He 


Pro 


Leu 


Phe 


Glu 


Thr 


He 


Asp 


Asp 


Leu 


Gin 


Arg 


Gly 


530 










535 










540 










Ala Gly 


He 


Leu 


Glu 


Glu 


Leu 


Trp 


Asp 


He 


Asp 


Leu 


Tyr 


Arg 


Asn 


Tyr 


545 








550 










555 










560 


Leu Glu 


Gin 


Arg 


Asp 


Asn 


Val 


Gin 


Glu 


Val 


Met 


Leu 


Gly 


Tyr 


Ser 


Asp 








565 










570 










575 




Ser Asn 


Lys 


Asp 


Gly 


Gly 


Tyr 


Phe 


Ala 


Ala 


Asn 


Trp 


Ala 


Leu 


Tyr 


Asp 






580 










585 










590 






Ala Glu 


Leu 


Arg 


Leu 


Val 


Glu 


Leu 


Cys 


Arg 


Gly 


Arg 


Asn 


Val 


Lys 


Leu 




595 










600 










605 








Arg Leu 


Phe 


His 


Gly 


Arg 


Gly 


Gly 


Thr 


Val 


Gly 


Arg 


Gly 


Gly 


Gly 


Pro 



fH ® PAGE BLANK 



(USPTQ) 



WO 01/25447 



59/123 



PCT/JP00/06913 



610 615 620 



Ser Tvr 


Asp 


Ala 


He 


Leu 


Ala 


Gin 


Pro 


Lvs 


Gly 


Ala 


Val 


Arg 


Gly 


Ala 


625 








630 










635 










640 


Val Are 1 

T Q 1 ill 


Val 


Thr 

1 41 A 


Glu 


Gin 

\M X 11 


Gly 


Glu 


He 

* X w 


He 

1 X V/ 


Ser 


Ala 


Lys 


Tyr 


Gly 


Asn 

1 1 ii 








645 










650 










655 

\j \j \j 




Prn A<?d 


Thr 


Ala 


Arc 

ill o 


Artr 

Al £> 


Asn 


Leu 

u v u 


Glu 


Ala 

il X Ur 


Leu 


Val 

f %M X 


Ser 


Ala 

41 X CL 


Thr 

i ii i 


Leu 






660 










665 

V V 1/ 










670 






01n Ala 


OCl 


[oil 
Ij C LI 


Lpii 

lcu 


A cn 


A<?n 


Val 

v a i 


Glu 

VJ 1 u 


Leu 


Pro 


Asn 

AO 11 


Artr 

ai 5 


Glu 

U 1 u 


Are 

Al £ 


Ala 

A 1 LL 




675 










680 










685 








His Gin 


Tie 

11C 


Met 

i ie lr 


Glv 
ui y 


Glu 

U 1 u 


He 

11C 


Ser 

Ov 1 


Glu 


Lph 


Ser 


Phe 


Arer 

Al ^ 


Are" 


Tvr 
i/i 


Ser 












U o O 










700 










**Or T All 
OC1 LCU 


Val 


Hi s 

11 1 o 


Glu 

U1U 


A cn 

nop 


Prn 


Glv 

VI / 


Phe 

i ii e 


He 

lie 


Gin 

U 1 11 


Tvr 
i / i 


Phe 

i ii e 


Thr 
iiii 


Gin 

VIII 


Ser 

oe i 










710 










715 

1 1 o 










720 




T Pll 


Gl n 

U 1 11 


Gin 

u l u 


lie 

lie 


Glv 


Ser 

OC 1 


Leu 

LCU 


Aoll 


He 

lie 


Glv 


Ser 

oe i 


A 

Ai g 


Prn 
1 1 \j 


Ser 

oe i 








795 

1 fat) 










7^0 










7^5 

l OO 




ocl AI 5 


T vc 
L/ o 


Gin 

U 1 11 


Thr 
l in 


Aoll 


Thr 
i in 


Va 1 
v a i 


Gl u 

U1U 


A cn 
Aop 


T pii 

LCU 


Ai 5 


Al a 
ai a 


T 1 e 

11C 


Prn 


Trn 
1 1 p 






740 




















750 






Vn 1 I on 

vdi Leu 


Con 


Trn 

i rp 


Con 

ocl 


Gl n 
u 1 11 


Ocl 


Arc 

Al 5 


Va 1 
val 


Mot 


T on 

LCU 


Prn 


Gl v 
uiy 


Trn 
lip 


Pho 
rile 


Glv 
ui/ 




f Do 










iuU 










7fi5 

l "0 








Vfll Glv 

Val u 1 y 


1 III 


A 1 a 
Ala 


T on 
Leu 


A r<r 
AI g 


Gl ii 

U 1 u 


Trn 
lip 


T 1 p 

lie 


Gl v 
uiy 


Gin 

U 1 u 


Gl v 
ui y 


Glu 

V 1 u 


Glv 
ui y 


Al a 
a i a 


Al a 
ai a 


770 










775 










7R0 










01 11 Appr 
UI U AI g 


T 1 p 

lie 


A 1 a 
Ala 


Gl n 


T on 

LCU 


Gin 

U 1 11 


Gl ii 

Ul u 


T on 
LCU 


A cn 

Aoll 


A r v 
AI g 


Pv<3 
V// o 


Trn 
1 1 p 


Prn 
n u 


Phe 
r lie 


Php 
rue 


( 0 J 








7Q0 










1 17 O 










&no 


Thr Spr 

1111 Ocl 


Va 1 

Vol 


T Pll 


A Qn 


A cn 

Aoll 


Met 


Al a 

ai a 


Gin 

U 1 Ii 


Val 

t a i 


Met 

i ie l> 


Ser 

O C I 


Lv<5 

L / O 


Ala 

a i a 


Glu 


1.P11 
LCU 








HO^ 
ouo 










R10 

Olv 










O 1 o 




Al & LCU 


Ala 

Ala 


Al g 


T on 

LCU 


Tvr 
i j i 


Ala 

A i a 


AO ^ 


Leu 


lie 

lie 


Prn 


Asn 

AO lw» 


Artr 
/i i 6 


Glu 

U 1 u 


Val 

v a i 


Ala 

a i a 






8?0 










8? 5 

OtJ o 










8^0 

(JO V/ 






Aqn Artr 
no ai g 


lie 

lie 


Tvr 


Glu 

U 1 u 


Thr 

1111. 


lie 

1 1 c- 


Phe 
i ii \f 


Glv 

vi / 


Glu 

U 1 U 


Tvr 
i/i 


Phe 

1 Uv 


Leu 

U v U 


Thr 
iiii 


Lvs 


Glu 

VJ 1 u 




8S5 










840 










845 








Met Phe 

lie i/ r iic 




Thr 
i in 


He 

lie 


Thr 
i ii i 


Glv 

VI/ 


Ser 


Gin 


A^D 

AO" 


Leu 


Leu 


A*?n 

Au|/ 


A«D 
Aoy 


A*?n 

AO 11 


Pro 
i i \j 


850 










855 










860 










Ala Leu 


Ala 


Are: 


Ser 


Val 

TUX 


Are: 

i* i 


Ser 


Are: 

iii ^ 


Phe 

X 11 V* 


Pro 


Tvr 


Leu 


Leu 


Pro 


Leu 

U v U 


865 








870 










875 










880 


Asn Val 


He 


Gin 


Val 


Glu 


Met 


Met 


Arg 


Arg 


Tyr 


Arg 


Ser 


Gly 


Asp 


Glu 








885 










890 










895 




Gly Thr 


Ala 


Val 


Pro 


Arg 


Asn 


He 


Arg 


Leu 


Thr 


Met 


Asn 


Gly 


Leu 


Ser 






900 










905 










910 






Thr Ala 


Leu 


Arg 


Asn 


Ser 


Gly 





















915 



<210> 27 
<211> 3907 
<212> DNA 



Wee bunk 



WSPTO) 



WO 01/25447 



60/123 



PCT/JP00/06913 



<213> Corynebacterium thermoaminogenes 

<220> 
<221> CDS 

<222> (686).. (3388) 
<400> 27 

attacttcag ctgactcagc aacattcgta ttaggtatgc aaacaacatt tggttcgtta 60 
aatccaagta gtatggttaa agtaacttgg ggtattgctc aagcacttat cgcctttgta 120 
ttattattag ctggtggcgg agatggaact aaagctctca acgcaattca gagtgccgct 180 
attattagtg cgtttccatt ctcctttgtc gtcatattaa tgatgatcag tttctacaaa 240 
gatgctaata aagaacgtaa attcttagga ttaacattaa cgcctaataa acacagatta 300 
gaagaatacg ttaaatatca acaagaggat tacgaatctg atattttaga aaaacgtgaa 360 
tctagacgta atcgtgaaag agaagaataa ttgaatgaaa tatctactat aatggtgggt 420 
ttaaagctat caacaatttt gttgatagct atttttatgt ttcaaacata taaatattat 480 
ttacttgcga ttgataacca ttctcaatta ataaaaataa cttatagtac aaatgcgtta 540 
taataagttt tacttatact acctgattaa aaatgcgaaa tgaaaaatga cccctttata 600 
tacctataca gttgtgttcg aaaacatata ataatacaat ttaactaagg catataaata 660 
tatagaaatt caagggggat atcaa atg get tct aat ttt aaa gaa aca gcg 712 

Met Ala Ser Asn Phe Lys Glu Thr Ala 
1 5 

aag aaa caa ttt gat tta aat ggc caa tea tac acg tac tat gat tta 760 
Lys Lys Gin Phe Asp Leu Asn Gly Gin Ser Tyr Thr Tyr Tyr Asp Leu 
10 15 20 25 

aaa tea tta gaa gaa caa ggt tta act aaa att tea aag tta cct tat 808 
Lys Ser Leu Glu Glu Gin Gly Leu Thr Lys He Ser Lys Leu Pro Tyr 

30 35 40 

tea ate cgt gta tta eta gaa tea gtg tta cgt cag gaa gat gat ttt 856 
Ser He Arg Val Leu Leu Glu Ser Val Leu Arg Gin Glu Asp Asp Phe 

45 50 55 

gta att act gat gat cac att aaa caa tta gca gaa ttt ggc aaa aaa 904 
Val He Thr Asp Asp His lie Lys Gin Leu Ala Glu Phe Gly Lys Lys 

60 65 70 

ggt aac gaa ggt gaa gta cct ttc aaa cca tct cga gtt att tta caa 952 
Gly Asn Glu Gly Glu Val Pro Phe Lys Pro Ser Arg Val He Leu Gin 

75 80 85 

gac ttc act ggt gta cca gca gta gtt gac tta gcg tct tta cgt aaa 1000 
Asp Phe Thr Gly Val Pro Ala Val Val Asp Leu Ala Ser Leu Arg Lys 
90 95 100 105 

gca atg aat gat gtt ggt ggg gat att aat aaa att aac cct gaa gta 1048 
Ala Met Asn Asp Val Gly Gly Asp He Asn Lys lie Asn Pro Glu Val 

110 115 120 

cca gtt gac tta gtt att gac cac tct gta caa gta gat agt tat get 1096 
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890 895 900 



gtgacttttg acagtgctaa cgtttaggtt agcactgttt ttttatgeta aactatatat 3458 
gtaatgttaa tagttaagga aggattggac ttaaatgatt tatagtttga ctgaaattga 3518 
accaagatat caagagacag ataaaatggg cgtgatttat catggcaatt atgcaacatg 3578 
gtttgaagta gcgcgtacag attacattag aaaactagga tttagttatg ctgatatgga 3638 
aaagcaaggg atcatttctc cagttacaga cttaaatatc aaatataaaa aatcaatttt 3698 
ttatcctgaa aaagtaacca ttaaaacatg ggtggaaaaa tattcaagat tacgttctgt 3758 
gtatagatat gaaattttta atgaacaggg agaacttgea actacaggtt atactgagtt 3818 
aatttgtatg aaagctgata cctttagacc aattagatta gategttatt tctcagattg 3878 
gcatgaaacc tatagtaaag ttgaagctt 3907 



<210> 28 
<211> 901 
<212> PRT 

<213> Corynebacterium thermoaminogenes 
<400> 28 

Met Ala Ser Asn Phe Lys Glu Thr Ala Lys Lys Gin Phe Asp Leu Asn 

15 10 15 

Gly Gin Ser Tyr Thr Tyr Tyr Asp Leu Lys Ser Leu Glu Glu Gin Gly 

20 25 30 

Leu Thr Lys He Ser Lys Leu Pro Tyr Ser He Arg Val Leu Leu Glu 

35 40 45 

Ser Val Leu Arg Gin Glu Asp Asp Phe Val He Thr Asp Asp His He 

50 55 60 

Lys Gin Leu Ala Glu Phe Gly Lys Lys Gly Asn Glu Gly Glu Val Pro 
65 70 75 80 
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Phe Lys Pro Ser Arg Val lie Leu Gin Asp Phe Thr Gly Val Pro Ala 

85 90 95 

Val Val Asp Leu Ala Ser Leu Arg Lys Ala Met Asn Asp Val Gly Gly 

100 105 110 

Asp He Asn Lys He Asn Pro Glu Val Pro Val Asp Leu Val lie Asp 

115 120 125 

His Ser Val Gin Val Asp Ser Tyr Ala Asn Pro Asp Ala Leu Gin Arg 

130 135 140 

Asn Met Lys Leu Glu Phe Glu Arg Asn Tyr Glu Arg Tyr Gin Phe Leu 
145 150 155 160 

Asn Trp Ala Thr Lys Ala Phe Asp Asn Tyr Asn Ala Val Pro Pro Ala 

165 170 175 

Thr Gly He Val His Gin Val Asn Leu Glu Tyr Leu Ala Asn Val Val 

180 185 190 

His Val Arg Asp Val Asp Gly Glu Gin Thr Ala Phe Pro Asp Thr Leu 

195 200 205 

Val Gly Thr Asp Ser His Thr Thr Met He Asn Gly He Gly Val Leu 

210 215 220 

Gly Trp Gly Val Gly Gly He Glu Ala Glu Ala Gly Met Leu Gly Gin 
225 230 235 240 

Pro Ser Tyr Phe Pro He Pro Glu Val He Gly Val Lys Leu Ser Asn 

245 250 255 

Glu Leu Pro Gin Gly Ser Thr Ala Thr Asp Leu Ala Leu Arg Val Thr 

260 265 270 

Glu Glu Leu Arg Lys Arg Gly Val Val Gly Lys Phe Val Glu Phe Phe 

275 280 285 

Gly Pro Gly Val Thr Asn Leu Pro Leu Ala Asp Arg Ala Thr He Ala 

290 295 300 

Asn Met Ala Pro Glu Tyr Gly Ala Thr Cys Gly Phe Phe Pro Val Asp 
305 310 315 320 

Glu Glu Ser Leu Lys Tyr Met Lys Leu Thr Gly Arg Lys Asp Asp His 

325 330 335 

lie Ala Leu Val Lys Glu Tyr Leu Gin Gin Asn Asn Met Phe Phe Gin 

340' 345 350 

Val Glu Asn Glu Asp Pro Glu Tyr Thr Glu Val He Asp Leu Asp Leu 

355 360 365 

Ser Thr Val Gin Ala Ser Leu Ser Gly Pro Lys Arg Pro Gin Asp Leu 

370 375 380 

He Phe Leu Ser Asp Met Lys Thr Glu Phe Glu Lys Ser Val Thr Ala 
385 390 395 400 

Pro Ala Gly Asn Gin Gly His Gly Leu Asp Glu Ser Glu Phe Asp Lys 

405 410 415 

Lys Ala Glu He Lys Phe Asn Asp Gly Arg Thr Ser Thr Met Lys Thr 
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<210> 29 
<211> 3006 
<212> DNA 

<213> Corynebacterium thermoaminogenes 

<220> 
<221> CDS 

<222> (328).. (2514) 
<400> 29 

gtcgacgacg aaccccccac cgccgaacca gccgccgatc tggtgtggga gacacccggg 60 

ttctcctccc tgggtgaaca ggtgccacaa ccccgtccca acaggcacac ctaccactgg 120 

ategcegggg agagcagcat ggtcacacgc ctgcggcgtg ccctggtgaa ggatcaegge 180 

ctggacagat cgcaggtggc attcatgggt tattggaggc agggagtggc catgaggggt 240 

tgatatcget tccctgaggg tccgcaggcg tgcctcaccc tgtattcttg atagttgaac 300 
aaaagagece acataacaag gagactc atg get aag ate ate tgg acc cgc acc 354 

Met Ala Lys lie He Trp Thr Arg Thr 
1 5 

gac gaa gca ccg ctg etc gcg acc tac teg ctg aag ccg gtc gtc gag 402 

Asp Glu Ala Pro Leu Leu Ala Thr Tyr Ser Leu Lys Pro Val Val Glu 
10 15 20 25 

get ttc gec gec acc gcg ggc ate gag gtg gag acc cgc gat ate tct 450 

Ala Phe Ala Ala Thr Ala Gly He Glu Val Glu Thr Arg Asp He Ser 

30 35 40 
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etc gCC ggt 
Leu Ala Gly 

cag aag gtc 
Gin Lys Val 
60 

ccc gaa gec 
Pro Glu Ala 
75 

cag etc aag 
Gin Leu Lys 
90 

ccc gag tac 
Pro Glu Tyr 

aac gtc aac 
Asn Val Asn 

gtg gee gtg 
Val Ala Val 
140 

tgg tec gee 
Trp Ser Ala 

155 
ttc cgc age 
Phe Arg Ser 
170 

gtg ate aag 
Val He Lys 

age etc ccc 
Ser Leu Pro 

gee aag gca 
Ala Lys Ala 
220 

gag gag ggc 
Glu Glu Gly 

235 
gtc tec gac 
Val Ser Asp 
250 

gat gtc tac 



cgc ate 
Arg lie 
45 

tec gac 
Ser Asp 

aac ate 
Asn He 

get gec 
Ala Ala 

gag gat 
Glu Asp 
110 
ccg gtc 
Pro Val 
125 

aag aac 
Lys Asn 

gac tec 
Asp Ser 

aat gag 
Asn Glu 

cat gtc 
His Val 
190 
ctg etc 
Leu Leu 
205 

ctg gac 
Leu Asp 

ate etc 
He Leu 

ccg ate 
Pro lie 

gca cag 



etc gca cag 
Leu Ala Gin 

gee etc gee 
Ala Leu Ala 
65 

ate aag ctt 
lie Lys Leu 
80 

gta aag gaa 
Val Lys Glu 
95 

gec aag gac 
Ala Lys Asp 

ctg cgc gag 
Leu Arg Glu 

ttc gtg aag 
Phe Val Lys 
145 

aag ace aac 
Lys Thr Asn 
160 

aag tec gtg 
Lys Ser Val 
175 

gec gee gac 
Ala Ala Asp 

aag ggt gag 
Lys Gly Glu 

gec ttc ctg 
Ala Phe Leu 
225 

ttc tec gee 
Phe Ser Ala 

240 
ate ttc ggc 
lie Phe Gly 
255 

tac ggt gag 



ttc gcg 
Phe Ala 

50 
gag etc 
Glu Leu 

ccc aac 
Pro Asn 

ctg cag 
Leu Gin 

cgc tac 
Arg Tyr 
115 
ggc aac 
Gly Asn 
130 

aag ttc 
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gtt gee 
Val Ala 

ate atg 
He Met 

ggc ace 
Gly Thr 
195 
gtc ate 
Val He 
210 

etc gac 
Leu Asp 

cac atg 
His Met 

cac ate 
His He 

cag ctg 



gac cag 
Asp Gin 

ggc gaa 
Gly Glu 

ate tec 
He Ser 
85 

gaa cag 
Glu Gin 
100 

gee get 
Ala Ala 

tec gac 
Ser Asp 

ccc cac 
Pro His 

ace atg 
Thr Met 
165 
gac gag 
Asp Glu 
180 

gag ace 
Glu Thr 

gac ggc 
Asp Gly 

cag gtc 
Gin Val 

aag gee 
Lys Ala 
245 
gtc cgc 
Val Arg 
260 

etc gee 



etc ccc 
Leu Pro 
55 

ctg get 
Leu Ala 

70 
gca tec 
Ala Ser 



gag gag 
Glu Glu 

aag acc 
Lys Thr 

gta ccg 
Val Pro 



ggc tac gac ctg 
Gly Tyr Asp Leu 
105 

gtc ate ggc tee 
Val He Gly Ser 
120 



cgc cgc 
Arg Arg 
135 
cgc atg 
Arg Met 
150 

ggt gee 
Gly Ala 

gee gac 
Ala Asp 

gtg etc 
Val Leu 

acc ttc 
Thr Phe 
215 
aaa cgc 
Lys Arg 
230 

acc atg 
Thr Met 



gca ccg 
Ala Pro 

ggc gag 
Gly Glu 

gac gac 
Asp Asp 

acc gtg 
Thr Val 
185 
aag gac 
Lys Asp 
200 

ate tec 
lie Ser 
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tcaaatagat taagtggccc gtatgctgga 
atgattatgt attgtataag cctcaaagac 
gagcgttaga agctttgtag agtgctcatt 
agatagatcg gcagatagtt ggtttgtaaa 
cttgaacaga tcatcttctt catcaacacc 



caatttttac atcggatatt ttaggtgtgc 60 
tagttattta aatagagaat caaactccga 120 
gaccccttgg ggcgcttcat ttgaaactgc 180 
ccattataag ggtaagctgt aagaatagtg 240 
cttgagaaat tccatttttc tgggcttctc 300 
tttctagaat atttagaagc gcgccaactc 360 
cgaatagatt actaacattt aagtggacca 420 
ccttgctgac ggcaagggtt tcctaccatg 480 
aatttttaag gacggtccgc aatgtcaatt 540 
atcttgggtt atggtctgca cgctggttct 600 
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tccgcttcca gcaacctttc tcacacgatc ggcctgttct aggcctaatt ggtaataagg 660 
ctgtgtaaca gtcgcccgcg tgattgtgtc tttttaggcg cccgcgcggg cgattttcgg 720 
ttttcatctt ttttaaattg agtttggaag atcaagtgcc cccggatgca cgacaatgct 780 
atgccgaaca cgtattgttg aaatc gtg act gaa cat tat gac gta gta gta 832 

Val Thr Glu His Tyr Asp Val Val Val 
1 5 

etc gga get ggc ccc ggt ggc tat gtc tec gee ate cgc gec gcg cag 880 
Leu Gly Ala Gly Pro Gly Gly Tyr Val Ser Ala He Arg Ala Ala Gin 
10 15 20 25 

etc ggt aag aaa gtt gcg gtt ate gag aag cag tac tgg gga ggt gtc 928 
Leu Gly Lys Lys Val Ala Val He Glu Lys Gin Tyr Trp Gly Gly Val 

30 35 40 

tgc ctg aat gtg ggt tgt ate cca tct aag gcg ttg ate aag aac get 976 
Cys Leu Asn Val Gly Cys He Pro Ser Lys Ala Leu He Lys Asn Ala 

45 50 55 

gag ate gee cac ate ttc aac cat gagyaag aag ace ttc ggc ate aac 1024 
Glu He Ala His He Phe Asn His Glu Lys Lys Thr Phe Gly He Asn 

60 65 70 

ggc gag gtc acc ttc aac tac gag gat gee cac aag cgt tec cgt ggt 1072 
Gly Glu Val Thr Phe Asn Tyr Glu Asp Ala His Lys Arg Ser Arg Gly 

75 80 85 

gtc tec gac aag ate gtc ggc ggt gtt cac tac ttg atg aag aag aac 1120 
Val Ser Asp Lys He Val Gly Gly Val His Tyr Leu Met Lys Lys Asn 
90 95 100 105 

aag ate acc gag ate gac ggt ttc ggc acc ttc aag gat gec aag acc 1168 
Lys He Thr Glu He Asp Gly Phe Gly Thr Phe Lys Asp Ala Lys Thr 

110 115 120 

ate gag gtg acc gat ggt aag gat gee ggc aag acc gtc acc ttc gat 1216 
He Glu Val Thr Asp Gly Lys Asp Ala Gly Lys Thr Val Thr Phe Asp 

125 130 135 

gac tgc ate ate gec acc ggt tec gtg gtc aac tec etc cgt ggt gtt 1264 
Asp Cys He lie Ala Thr Gly Ser Val Val Asn Ser Leu Arg Gly Val 

140 145 150 

gag ttc tec gag aac gtg gtc tec tac gag gag cag ate etc aac ccg 1312 
Glu Phe Ser Glu Asn Val Val Ser Tyr Glu Glu Gin He Leu Asn Pro 

155 160 165 

gtg gcg cct aag aag atg gtc ate gtc ggt ggc ggc gec ate ggt atg 1360 
Val Ala Pro Lys Lys Met Val He Val Gly Gly Gly Ala lie Gly Met 
170 175 180 185 

gaa ttc gee tac gtt ctg ggc aac tac ggt gtg gac gta acc etc ate 1408 
Glu Phe Ala Tyr Val Leu Gly Asn Tyr Gly Val Asp Val Thr Leu lie 

190 195 200 

gag ttc atg gac cgc gtt ctg ccg aac gag gat cca gag gtg tec aag 1456 
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Glu Phe Met Asp Arg Val Leu Pro 
205 

gtt ate gec aag gec tac 

Val He Ala Lys Ala Tyr 
220 

acc acc gcg gtg 

Thr Thr Ala Val 



cac gca 
His Ala 
235 
tac cag 
Tyr Gin 
250 

gtt ctt 
Val Leu 

gag aac 
Glu Asn 

gag cat 
Glu His 

acc gec 
Thr Ala 
315 
gec gec 
Ala Ala 
330 

atg atg 
Met Met 

ggt tac 
Gly Tyr 

aag gtg 
Lys Val 

get gag 
Ala Glu 
395 
gaa ctg 
Glu Leu 
410 

aac gag 
Asn Glu 



aag aag 
Lys Lys 

ate tec 
He Ser 

acc ggc 
Thr Gly 
285 
atg cgc 
Met Arg 
300 

aag ctg 
Lys Leu 

gag aca 
Glu Thr 

atg ccg 
Met Pro 

acc gag 
Thr Glu 
365 
tec tec 
Ser Ser 
380 

acc gat 
Thr Asp 

ctg ggt 
Leu Gly 

ctg gtg 
Leu Val 



ggc teg 
Gly Ser 
255 
gtc ggc 
Val Gly 
270 

gtc aag 
Val Lys 

acc aac 
Thr Asn 

cag ctg 
Gin Leu 

etc gee 
Leu Ala 
335 
cgt gec 
Arg Ala 
350 

gag cag 
Glu Gin 

ttc ccg 
Phe Pro 

ggt ttc 
Gly Phe 

ggc cac 
Gly His 
415 
ctg gee 
Leu Ala 



aag aag 
Lys Lys 
225 
cgc gac 
Arg Asp 
240 

gac aag 
Asp Lys 

ttc cgc 
Phe Arg 

etc acc 
Leu Thr 

gtc gac 
Val Asp 
305 
gca cac 
Ala His 
320 

ggc gca 
Gly Ala 



Asn Glu 
210 

atg ggc 
Met Gly 

aat ggc 
Asn Gly 

acc gag 
Thr Glu 

cca cgc 
Pro Arg 
275 
gaa cgc 
Glu Arg 
290 

ggc ate 
Gly He 

gtc gee 
Val Ala 

gaa acc 
Glu Thr 



acc ttc tgc aac 
Thr Phe Cys Asn 
355 



gee aag 
Ala Lys 

ttc tec 
Phe Ser 
385 
gee aag 
Ala Lys 
400 

att gtc 
He Val 



gag aag 
Glu Lys 
370 

gcg aac 
Ala Asn 

ate gtc 
He Val 

ggt gee 
Gly Ala 



cag aac tgg gat 
Gin Asn Trp Asp 



Asp Pro Glu 

ate aag etc 
He Lys Leu 
230 

gat tec gtt 
Asp Ser Val 

245 
acc ate acc 
Thr He Thr 
260 

gtc gag ggc 
Val Glu Gly 

ggt gee ate 
Gly Ala He 

tac gee ate 
Tyr Ala lie 
310 

gag gca cag 
Glu Ala Gin 

325 
cag acc ctg 
Gin Thr Leu 
340 

cca cag gtt 
Pro Gin Val 

tgg ccg gat 
Trp Pro Asp 

ggc aag gec 
Gly Lys Ala 
390 

gee gac get 
Ala Asp Ala 

405 
aac gec tec 
Asn Ala Ser 
420 

etc acc acc 
Leu Thr Thr 



Val Ser Lys 
215 

etc ccg ggc 1504 
Leu Pro Gly 

gag gtc gat 1552 
Glu Val Asp 

gtc gac cgt 1600 
Val Asp Arg 
265 

ttc ggc ctg 1648 
Phe Gly Leu 
280 

gac att gat 1696 

Asp He Asp 

295 

ggt gac gtc 1744 
Gly Asp Val 

ggc att gtc 1792 
Gly He Val 

ggc gac tac 1840 
Gly Asp Tyr 
345 

gee tec ttc 1888 
Ala Ser Phe 
360 

cga gag ate 1936 

Arg Glu lie 

375 

gtc ggc ctg 1984 
Val Gly Leu 

gag ttc ggt 2032 
Glu Phe Gly 

gag ctg etc 2080 
Glu Leu Leu 
425 

gag gag ate 2128 
Glu Glu He 
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430 435 440 

age cgc age gtc cac ate cac ccg ace ctg teg gag get gtc aag gaa 2176 
Ser Arg Ser Val His He His Pro Thr Leu Ser Glu Ala Val Lys Glu 

445 450 455 

get gee cac ggc gtc aac ggc cac atg ate aac ttc taaatcccgt 2222 
Ala Ala His Gly Val Asn Gly His Met He Asn Phe 

460 465 
cagacaaatg caaatcccct caccgatggc atatcggtga ggggattttc teatgeaegt 2282 
aaaatcataa tccatggcaa ggaaagtcga caacagcgcc 2322 



<210> 32 

<211> 469 

<212> PRT 

<213> Corynebacterium thermoaminogenes 



<400> 32 



val 


1 nr 


flu 

ulu 


nl s 


Tim 

lyr 


Asp 


Vol 

val 


\/o 1 

vai 


vai 


Leu 


P 1 *T 

uly 


A 1 n 

Aia 


uly 


rro 


uiy 


ftl \T 

uiy 


1 








D 










1 n 

1U 










10 




iyr 


Vo 1 

vai 


oer 


Ala 

ai a 


T 1 a 

lie 


Arg 


A 1 o 

ai a 


A 1 Q 

Aia 


ftl n 

uin 


T All 

Leu 


ft 1 V 

uiy 


Lys 


Lys 


Va 1 

vai 


Aia 


vai 








£U 




















^n 






T 1 o 

lie 


ft l ii 

ulU 


Lys 


uin 


iyr 


i rp 


ft 1 v 

uiy 


ftl v 
uiy 


vai 


t»ys 


T All 

Leu 


A en 

Abll 


Va 1 

vai 


ftl V 

uiy 




T 1 0 






oD 




















to 








Pro 


Ser 


Lys 


Ala 


Leu 


He 


Lys 


Asn 


Ala 


Glu 


He 


Ala 


His 


He 


Phe 


Asn 




50 










55 










60 










His 


Glu 


Lys 


Lys 


Thr 


Phe 


Gly 


He 


Asn 


Gly 


Glu 


Val 


Thr 


Phe 


Asn 


Tyr 


65 










70 










75 










80 


Glu 


Asp 


Ala 


His 


Lys 


Arg 


Ser 


Arg 


Gly 


Val 


Ser 


Asp 


Lys 


He 


Val 


Gly 










85 










90 










95 




Gly 


Val 


His 


Tyr 


Leu 


Met 


Lys 


Lys 


Asn 


Lys 


lie 


Thr 


Glu 


He 


Asp 


Gly 








100 










105 










110 






Phe 


Gly 


Thr 


Phe 


Lys 


Asp 


Ala 


Lys 


Thr 


He 


Glu 


Val 


Thr 


Asp 


Gly 


Lys 






115 










120 










125 








Asp 


Ala 


Gly 


Lys 


Thr 


Val 


Thr 


Phe 


Asp 


Asp 


Cys 


He 


He 


Ala 


Thr 


Gly 




130 










135 










140 










Ser 


Val 


Val 


Asn 


Ser 


Leu 


Arg 


Gly 


Val 


Glu 


Phe 


Ser 


Glu 


Asn 


Val 


Val 


145 










150 










155 










160 


Ser 


Tyr 


Glu 


Glu 


Gin 


He 


Leu 


Asn 


Pro 


Val 


Ala 


Pro 


Lys 


Lys 


Met 


Val 










165 










170 










175 




He 


Val 


Gly 


Gly 


Gly 


Ala 


He 


Gly 


Met 


Glu 


Phe 


Ala 


Tyr 


Val 


Leu 


Gly 








180 










185 










190 






Asn 


Tyr 


Gly 


Val 


Asp 


Val 


Thr 


Leu 


He 


Glu 


Phe 


Met 


Asp 


Arg 


Val 


Leu 






195 










200 










205 








Pro 


Asn 


Glu 


Asp 


Pro 


Glu 


Val 


Ser 


Lys 


Val 


He 


Ala 


Lys 


Ala 


Tyr 


Lys 




? HIS PAGE BLANK 



WO 01/25447 



77/123 



PCT/JP00/06913 



91 ft 

£ 1U 










215 




Ivq Mpt 


Glv 


He 

1 1 G 


T.v<; 


Lpu 


Leu 


Pro 


995 








230 






Acn A cn 
Abp AbU 


Gl V 

uiy 


Acn 


5\pr 


Vai 

vai. 


UIU 


Vai 








245 








T vc Thr 
L/b 111! 


fil n 
uiu 


Thr 
i in 


I 1 P 
11C 


Thr 


Vai 

v ax 


AO |> 






260 










A per P n/\ 

Arg rIO 


A n cr 
AI g 


Va 1 
Vai 


filll 
UIU 


fil V 

uiy 


Php 


fil V 

uiy 




97** 










98ft 


XIII U1U 


A ntr 
Al 5 


uiy 


Ala 
Aid 


T 1 p 

lie 


A cn 

Aop 


T 1 p 

lie 


9Qft 










£ 3 u 




A on |2 1 tr 

Asp uiy 


T 1 o 

lie 


Tvn 

i y r 


A 1 a 
Ala 


T 1 a 

lie 


fil V 

uiy 


Acn 
Abp 










ft 






Hie Vnl 

nib v di 


A 1 a 
Al a 


fil ii 
uiu 


A I o 
Aid 


Gin 
uiu 


fil V 

uiy 


T 1 P 

lie 
















Ala n 1 ii 
Ala uiU 


Thn 

i nr 


fil n 

ui n 


Thn 

i nr 


T an 

Leu 


fil V 

uiy 


Acn 
Abp 






^Aft 










DVlA Pirn 

rue Lys 


Asn 


r ro 


fil n 

uin 


Vai 


A 1 a 
Ala 


Can 

oer 














00 u 


Lys uiu 


Lys 


i rp 


rTO 


Aon 

ASP 


A p nr 

Arg 


fil ii 
uiu 


6 ( U 










o i 0 




C OT i A 1 q 

oer Ala 


Aon 

Asn 


ui y 


Lys 


Ala 

Aid 


Vn 1 
Vdl 


fil V 

ui y 


OoD 














1 VO T 1 A 

Lys lie 


Va 1 

vai 


A 1 Q 

Al d 


Aon 

Abp 


A 1 a 
Aid 


fil ii 
UIU 


Php 
rue 








aft^ 








V» 1 filv 

vai uiy 


A 1 a 
Al d 


Aon 

Ab 11 


A 1 a 
Aid 


oei 


fil 11 

UIU 


1 Oil 

Leu 






A 0 A 










Asn Trp 


Asp 


Leu 


Thr 


Thr 


Glu 


Glu 




435 










440 


Pro Thr 


Leu 


Ser 


Glu 


Ala 


Vai 


Lys 


450 










455 




His Met 


He 


Asn 


Phe 









465 



Gly 


His 

ill w 


Ala Thr 


Thr 


Ala 


Vai 


Ar£ 






235 

LJ \J V 








240 


Asd 

no 


Tvr 


Gin Lvs 


Lvs 


Gly 


Ser 


Asd 




250 








255 

U \J \J 




Arc 


Vai 

» a i 


Leu He 

JLi Vv U 1 1 v 


Ser 


Vai 


Glv 

u i y 


Phe 


265 








270 






i> e u 


Glu 

uiu 


Acn Thr 

A oil 1111 


Glv 


Vai 

vai 


T.VS 
Li Jr o 


T.pii 








285 

u u w 








Asn 

AO ^ 


Glu 

uiu 


His Met 

HID J1C L 


Art? 

Al {> 


Thr 
j in 


Asn 

AO 11 


Vai 

v a i 






^ftft 










Vai 
vai 


Thr 
i in 


Ala T vc 

A 1 a li Jr o 


T.pii 

1#C U 


Gin 


T.pii 

LCU 


Ala 

ai a 






Old 








320 


Va 1 
vai 


A 1 a 


Ala filu 
a i a uiu 


Thr 
i in 


T on 


Al a 
ai a 


Glv 
uiy 




^^ft 








ooo 




Tvn 

iyr 


Mpt 
ne l 


Mpf Mpt 
ne u ne u 


Pnn 
i 1 u 


A no* 
Al 5 


A 1 a 

Aid 


Thr 
i in 


0*rU 








T^ft 






Php 
i lie 


fil V 

uiy 


Tvn Thr 
lyi llli 


fil n 
ui u 


fil 11 
uiu 


fil n 

U 1 11 


Al 9 

ai a 








ODD 








T 1 p 
lie 


I vc 

Lyb 


Vai <vap 

vdl oei 


Con 
oc I 


Php 
rue 


Pnn 


Php 
rue 






oou 










I Oil 

Leu 


A 1 a 
Aid 


filii Thn 
uiu ini 


Acn 
Abp 


fil V 

uiy 


Php 
rue 


Al a 

nla 






O J J 








400 


fil V 

uiy 


fil n 
UIU 


T on T on 
LeU Le U 


fil V 

uiy 


fil V 

uiy 


Hie 
nib 


T 1 p 
lie 




410 








415 




Leu 


Asn 


Glu Leu 


Vai 


Leu 


Ala 


Gin 


425 








430 






He 


Ser 


Arg Ser 


Vai 


His 


He 


His 








445 








Glu 


Ala 


Ala His 


Gly 


Vai 


Asn 


Gly 



<210> 33 

<211> 4096 
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<213> Corynebacterium thermoaminogenes 
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<400> 33 

ccggatcatc gtggttgacg ggggacgtat catcgaggat ggttcccacg atgaacttct 60 
gggagcgaat ggaacctacg caacaatgtg gcatttagta gggtgacagg atattttagg 120 
aaagacttgt taccaaaagg tgctaatact ggggtgctag gtccccgcga ccggaaccag 180 
cgttacagtg gataaaataa agcccattta gaaccctcaa caagcaagga aaagaggcga 240 
gtacctgcc gtg age age get agt act ttc ggc cag aac gcg tgg ctg gtg 291 
Val Ser Ser Ala Ser Thr Phe Gly Gin Asn Ala Trp Leu Val 
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<210> 35 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for aceA 
<400> 35 

cctctaccca gcgaactccg 20 

<210> 36 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for aceA 
<400> 36 

ctgccttgaa ctcacggttc 20 

<210> 37 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer for accBC 



<400> 37 

catccacccc ggctacggct 20 

<210> 38 

<211> 20 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer for accBC 



<400> 38 

cggtgactgg gtgttccacc 20 

<210> 39 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for dtsRl 



<400> 39 

acggcccagc cctgaccgac 20 

<210> 40 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
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<223> Description of Artificial Sequence: primer for dtsRl 
<400> 40 

agcagcgccc atgacggcga 20 
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<213> Artificial Sequence 
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<220> 

<223> Description of Artificial 

<400> 41 

acggcccagc cctgaccgac 

<210> 42 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 

<400> 42 

agcagcgccc atgacggcga 

<210> 43 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 

<400> 43 

cgtcatccga ggaatcgtcc 

<210> 44 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 

<400> 44 

cgtggcggcc catgacctcc 
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Sequence: primer for dtsR2 
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Sequence: primer for pfk 
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Sequence: primer for pfk 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<220> 

<221> UNSURE 

<222> (3) 

<223> n=a or g or c or t 

<400> 45 

ggncghytba aygaycc 

<210> 46 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<220> 

<221> UNSURE 
<222> (18) 

<223> n=a or g or c or t 
<400> 46 

ggrcaytccc acatrtancc 

<210> 47 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 47 

ccatccggat ccggcaagtc 
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Sequence: primer for scrB 
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Sequence: primer for scrB 
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Sequence: primer for gluABCD 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for gluABCD 
<400> 48 

aatcccatct cgtgggtaac 20 

<210> 49 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for pdhA 

<400> 49 

actgtgtcca tgggtcttgg ccc 23 

<210> 50 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for pdhA 
<400> 50 

cgctggaatccgaacatcga 20 

<210> 51 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for pc 
<400> 51 

ggcgcaacct acgacgttgc aatgcg 26 



<210> 52 
<211> 20 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 52 

tggccgcctg ggatctcgtg 

<210> 53 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 53 

ggttcctgga ttggtggaga 

<210> 54 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 54 

ccgccatcct tgttggaatc 

<210> 55 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<220> 

<221> UNSURE 
<222> (3,6,9) 
<223> n=inosine 
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Sequence: primer for ppc 

20 

Sequence: primer for ppc 

20 

Sequence: primer for acn 
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<400> 55 

gtnggnacng aytcscatac 

<210> 56 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<220> 

<221> UNSURE 
<222> (3,9,18) 
<223> n=inosine 

<400> 56 

gcnggagana tgtgrtcngt 
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<223> Description of Artificial 
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<212> DNA 

<213> Artificial Sequence 
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<223> Description of Artificial 
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<223> Description of Artificial 
<400> 59 

atcatcgcaa ccggttc 
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<212> DNA 
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<220> 

<223> Description of Artificial 
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<210> 63 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
screening PCR of lpd 

<400> 63 

tacgaggagc agate ctcaa 

<210> 64 
<211> 20 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
screening PCR of lpd 

<400> 64 

ttgaegcegg tgttctccag 

<210> 65 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
LA cloning of acn 

<400> 65 

ggtgaagcta agtagttagc 

<210> 66 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
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LA cloning of acn 
<400> 66 

agctactaaa cctgcacc 

<210> 67 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
LA cloning of icd 

<400> 67 

ccgtactctt cagccttctg 

<210> 68 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
LA cloning of icd 

<400> 68 

tcgtccttgt tccacatc 

<210> 69 
<211> 17 
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<213> Artificial Sequence 
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<223> Description of Artificial 
LA cloning of lpd 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
LA cloning of lpd 

<400> 70 

tacgaggagc agatcctcaa 

<210> 71 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
LA cloning of acn 

<400> 71 

gctaactact tagcttcacc 

<210> 72 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
LA cloning of acn 

<400> 72 

gaaccaggaa ctattgaacc 

<210> 73 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
LA cloning of icd 
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<400> 73 

tccgatgtca tcatcgac 18 

<210> 74 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 
LA cloning of icd 

<400> 74 

atgtggaaca aggacgac 18 

<210> 75 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 
LA cloning of odhA 

<400> 75 

gtacatattg tcgttagaac gcgtaatacg actca 35 

<210> 76 
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<223> Description of Artificial Sequence: primer for 
LA cloning of odhA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer for 
amplifying gdh gene 

<400> 77 

gcgcctgcag gtccgagggt gtgcgttcgg ca 32 

<210> 78 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer for 
amplifying gdh gene 

<400> 78 

gcgcctgcag ccaccagga tgccctcaacc ag 32 

<210> 79 
<211> 1344 
<212> DNA 

<213> Corynebacterium thermoaminogenes 

<220> 

<221> CDS 

<222> (1). .(1341) 

<400> 79 

atg act gta gat gag cag gtc tec aac tac tac gac atg ctg ctg aag 48 

Met Thr Val Asp Glu Gin Val Ser Asn Tyr Tyr Asp Met Leu Leu Lys 

15 10 15 

cgc aac gec ggg gaa cct gag ttc cac cag get gtc gcg gag gtt etc 96 

Arg Asn Ala Gly Glu Pro Glu Phe His Gin Ala Val Ala Glu Val Leu 

20 25 30 

gaa tct ctg aag ate gtc ctg gag aag gac ccg cac tac gec gac tac 144 

Glu Ser Leu Lys He Val Leu Glu Lys Asp Pro His Tyr Ala Asp Tyr 

35 40 45 

ggt ctg ate cag cgt etc tgc gaa ccg gaa cgc cag ctg ate ttc cgt 192 
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Glu 

v 1 U 


He 

1 X V 


Lvs 


Glu 


Val 


Ar£ 


Ar£ 










285 








Glu 


Val 


Glu 


Gly 


Ala 


Glu 


Tyr 


His 








300 










Thr 


Ala 


Asp 


He 


Ala 


Leu 


Pro 


Cys 






315 










320 


Aon 
Ajf 


A Cn 
A oil 


A 1 a 
ai a 


Appr 
Al £> 


Thr 
i ii i 


T pii 

LiC U 


A 1 a 
ai a 


Asn 

AO LJ 




330 










335 




Gly 


Ala 


Asn 


Met 


Pro 


Ser 


Thr 


Pro 


345 










350 






Arg 


Gly 


Val 


Leu 


Phe 


Gly 


Pro 


Gly 










365 








Ala 


Thr 


Ser 


Ala 


Leu 


Glu 


Met 


Gin 



380 
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Gin Asn Ala 

\J A 11 ft ft U ft X ft ft A 


Ser 


Arc Asd Ser 

* ft ft. ft ft v w ft. 


Trp Ser 


Phe 

1 A ft V> 


Glu 


Tyr 


Thr 


Asp 


Glu 


Arg 


385 




390 






395 










400 


Leu His Arg 


He 


Met Lys Asn 


He Phe 


Lys 


Ser 


Cys 


Ala 


Asp 


Thr 


Ala 






405 




410 










415 




Lys Glu Tyr 


Gly 


His Glu Lys 


Asn Tyr 


Val 


Val 


Gly 


Ala 


Asn 


He 


Ala 




420 




425 










430 






Gly Phe Lys 


Lys 


Val Ala Asp 


Ala Met 


Leu 


Ala 


Gin 


Gly 


Val 


He 





435 440 445 



<210> 81 

<211> 1344 

<212> DNA 

<213> Brevibacterium lactof ermentum 



<220> 

<221> CDS 

<222> (1). .(1341) 



<400> 81 

atg aca gtt gat gag cag gtc tct aac tat tac gac atg ctt ctg aag 48 
Met Thr Val Asp Glu Gin Val Ser Asn Tyr Tyr Asp Met Leu Leu Lys 

15 10 15 

cgc aat get ggc gag cct gaa ttt cac cag gca gtg gca gag gtt ttg 96 
Arg Asn Ala Gly Glu Pro Glu Phe His Gin Ala Val Ala Glu Val Leu 

20 25 30 

gaa tct ttg aag ate gtc ctg gaa aag gac cct cat tac get gat tac 144 
Glu Ser Leu Lys He Val Leu Glu Lys Asp Pro His Tyr Ala Asp Tyr 

35 40 45 

ggt etc ate cag cgc ctg tgc gag cct gag cgt cag etc ate ttc cgt 192 
Gly Leu He Gin Arg Leu Cys Glu Pro Glu Arg Gin Leu He Phe Arg 

50 55 60 

gtg cct tgg gtt gat gac cag ggc cag gtc cac gtc aac cgt ggt ttc 240 
Val Pro Trp Val Asp Asp Gin Gly Gin Val His Val Asn Arg Gly Phe 
65 70 75 80 

cgc gtg cag ttc aac tct gca ctt gga cca tac aag ggc ggc ctg cgc 288 
Arg Val Gin Phe Asn Ser Ala Leu Gly Pro Tyr Lys Gly Gly Leu Arg 

85 90 95 

ttc cac cca tct gta aac ctg ggc att gtg aag ttc ctg ggc ttt gag 336 
Phe His Pro Ser Val Asn Leu Gly He Val Lys Phe Leu Gly Phe Glu 

100 105 110 

cag ate ttt aaa aac tec eta acc ggc ctg cca ate ggt ggt ggc aag 384 
Gin He Phe Lys Asn Ser Leu Thr Gly Leu Pro He Gly Gly Gly Lys 
115 120 125 
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ggt gga tec gac ttc 
Gly Gly Ser Asp Phe 
130 

cgt ttc tgc cag tec 
Arg Phe Cys Gin Ser 
145 

tac cgc gac gtt cct 
Tyr Arg Asp Val Pro 
165 

ggt tac ctg ttt ggc 
Gly Tyr Leu Phe Gly 
180 

ggc gtt ttg ace ggt 
Gly Val Leu Thr Gly 
195 

acc gag gca act ggc 
Thr Glu Ala Thr Gly 
210 

aag get aag ggc gag 
Lys Ala Lys Gly Glu 
225 

tec ggc aac gta gca 
Ser Gly Asn Val Ala 
245 

gca acc gtt att ggt 
Ala Thr Val He Gly 
260 

aac ggc gtt gac gtg 
Asn Gly Val Asp Val 
275 

gca cgc gta tec gtg 
Ala Arg Val Ser Val 
290 

acc gac ggt tec ate 
Thr Asp Gly Ser He 
305 

gca act cag aac gag 
Ala Thr Gin Asn Glu 
325 

aac ggc tgc cgt ttc 
Asn Gly Cys Arg Phe 
340 

gag get gtt gag gtc 



104/123 

gac cct aag ggc aag 
Asp Pro Lys Gly Lys 
135 

ttc atg acc gag ctg 
Phe Met Thr Glu Leu 
150 

gca ggt gac ate gga 
Ala Gly Asp He Gly 
170 

cac tac cgt cgc atg 
His Tyr Arg Arg Met 
185 

aag ggc ctg acc tgg 
Lys Gly Leu Thr Trp 
200 

tac ggc tgc gtt tac 
Tyr Gly Cys Val Tyr 
215 

age ate age ggc cag 
Ser He Ser Gly Gin 
230 

acc tac gcg att gaa 
Thr Tyr Ala He Glu 
250 

ttc tec gat tec age 
Phe Ser Asp Ser Ser 
265 

get aag etc cgc gaa 
Ala Lys Leu Arg Glu 
280 

tac gee gac gaa att 
Tyr Ala Asp Glu He 
295 

tgg gat etc aag tgc 
Trp Asp Leu Lys Cys 
310 

etc aac ggc gag aac 
Leu Asn Gly Glu Asn 
330 

gtt get gaa ggc gcg 
Val Ala Glu Gly Ala 
345 

ttc cgt gag cgc gac 
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tec gat ctg gaa ate atg 432 
Ser Asp Leu Glu He Met 
140 

cac cgc cac ate ggt gag 480 
His Arg His He Gly Glu 
155 160 
gtt ggt ggc cgc gag ate 528 
Val Gly Gly Arg Glu He 
175 

get aac cag cac gag tec 576 
Ala Asn Gin His Glu Ser 
190 

ggt gga tec ctg gtc cgc 624 
Gly Gly Ser Leu Val Arg 
205 

ttc gtg agt gaa atg ate 672 
Phe Val Ser Glu Met He 
220 

aag ate ate gtt tec ggt 720 
Lys lie He Val Ser Gly 
235 240 
aag get cag gaa etc ggc 768 
Lys Ala Gin Glu Leu Gly 
255 

ggt tgg gtt cat acc cct 816 
Gly Trp Val His Thr Pro 
270 

ate aag gaa gtt cgc cgc 864 
He Lys Glu Val Arg Arg 
285 

gaa ggc gca acc tac cac 912 
Glu Gly Ala Thr Tyr His 
300 

gat ate get ctt cct tgt 960 
Asp He Ala Leu Pro Cys 
315 320 
get aag act ctt gca gac 1008 
Ala Lys Thr Leu Ala Asp 
335 

aac atg cct tec acc cct 1056 
Asn Met Pro Ser Thr Pro 
350 

ate cgc ttc gga cca ggc 1104 
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Glu Ala Val Glu Val Phe 
355 

aag gca get aac get ggt 
Lys Ala Ala Asn Ala Gly 
370 

cag aac get teg cgc gat 
Gin Asn Ala Ser Arg Asp 
385 390 
etc cag gtg ate atg aag 
Leu Gin Val He Met Lys 
405 

gca gag tat gga cac gag 
Ala Glu Tyr Gly His Glu 
420 

ggc ttt aag aag gta get 
Gly Phe Lys Lys Val Ala 
435 



Arg Glu Arg Asp He Arg 
360 

ggc gtt gca ace tec get 

Gly Val Ala Thr Ser Ala 

375 380 

tec tgg age ttc gag tac 

Ser Trp Ser Phe Glu Tyr 
395 

aac ate ttc aag acc tgt 

Asn lie Phe Lys Thr Cys 
410 

aac gat tac gtt gtc ggc 

Asn Asp Tyr Val Val Gly 
425 

gac gcg atg ctg gca cag 

Asp Ala Met Leu Ala Gin 
440 



Phe Gly Pro Gly 
365 

ctg gag atg cag 1152 
Leu Glu Met Gin 

acc gac gag cgc 1200 
Thr Asp Glu Arg 
400 

gca gag acc gca 1248 
Ala Glu Thr Ala 
415 

get aac att get 1296 
Ala Asn He Ala 
430 

ggc gtc ate taa 1344 

Gly Val He 

445 



<210> 82 

<211> 447 

<212> PRT 

<213> Brevibacterium lactofermentum 



<400> 82 



Met Thr 


Val 


Asp 


Glu 


Gin 


Val 


Ser 


Asn 


Tyr 


Tyr 


Asp 


Met 


Leu 


Leu 


Lys 


1 






5 










10 










15 




Arg Asn 


Ala 


Gly 


Glu 


Pro 


Glu 


Phe 


His 


Gin 


Ala 


Val 


Ala 


Glu 


Val 


Leu 






20 










25 










30 






Glu Ser 


Leu 


Lys 


He 


Val 


Leu 


Glu 


Lys 


Asp 


Pro 


His 


Tyr 


Ala 


Asp 


Tyr 




35 










40 










45 








Gly Leu 


He 


Gin 


Arg 


Leu 


Cys 


Glu 


Pro 


Glu 


Arg 


Gin 


Leu 


He 


Phe 


Arg 


50 










55 










60 










Val Pro 


Trp 


Val 


Asp 


Asp 


Gin 


Gly 


Gin 


Val 


His 


Val 


Asn 


Arg 


Gly 


Phe 


65 








70 










75 










80 


Arg Val 


Gin 


Phe 


Asn 


Ser 


Ala 


Leu 


Gly 


Pro 


Tyr 


Lys 


Gly 


Gly 


Leu 


Arg 








85 










90 










95 




Phe His 


Pro 


Ser 


Val 


Asn 


Leu 


Gly 


He 


Val 


Lys 


Phe 


Leu 


Gly 


Phe 


Glu 






100 










105 










110 






Gin He 


Phe 


Lys 


Asn 


Ser 


Leu 


Thr 


Gly 


Leu 


Pro 


He 


Gly 


Gly 


Gly 


Lys 




115 










120 










125 








Gly Gly 


Ser 


Asp 


Phe 


Asp 


Pro 


Lys 


Gly 


Lys 


Ser 


Asp 


Leu 


Glu 


He 


Met 


130 










135 










140 










Arg Phe 


Cys 


Gin 


Ser 


Phe 


Met 


Thr 


Glu 


Leu 


His 


Arg 


His 


He 


Gly 


Glu 
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Aon 
ASp 


Va 1 
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r ro 
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Aia 


Rl v 
uiy 


ion 








1 fi5 








biy lyr 


T All 


Pho 

rne 


Rl v 

uiy 


nis 


Tvn 

iyr 


A p c 
AI g 






i an 

10U 










ni„ Vol 

lily vai 


T All 

Leu 


inr 


ri v 
uiy 




Rl V 

uiy 


T on 




1 OK 

iyo 










ZUU 


ipL Pin 

inr ulu 


A 1 o 

Ala 


inr 


P 1 IT 

uiy 


i yr 


P 1 \T 

uiy 


Lys 


9 1 o 
Z 1U 










9 1 5 




Lys Ala 


Lys 


uiy 


ri ii 

trlU 


oer 


T 1 o 

lie 


Ca n 

oer 


ZZo 








9in 

ZoU 






Ser biy 


Ann 

Asn 


val 


A 1 a 

Aia 


i nr 


Tirn 

i yr 


Aid 

ai a 








9/1 5 
Z40 








Ala inr 


vai 


lie 


ni,, 

uiy 


rne 


C An 

oer 


Asp 






OCA 

ZoU 










Asn Gly 


\I n 1 

Vai 


Asp 


Val 


1 1 . 
Ala 


T i»o 

Lys 


Leu 




£75 










OQO 

Zou 


Ala Arg 


Vai 


Ser 


Val 


Tyr 


A 1 n 

Ala 


Aon 

Asp 


290 










one 

Zyo 




mi k 

Thr Asp 


pi.. 
Gly 


Ser 


lie 


i rp 


Asp 


Leu 


o rt c 

305 








9 1 O 
OlU 






Ala Thr 


Gin 


Asn 


Glu 


Leu 


A on 

Asn 


p 1 If 

biy 








9 OC 
OZO 








Asn Gly 


tys 


Arg 


rne 


Val 


A 1 o 

Ala 


pin 

blU 






o4U 










p 1 Air. 

blu Ala 


val 


p i it 

ulu 


Ua 1 

vai 


rne 


Arg 


P 1 ii 
ul U 




ODD 










9C0 

OuU 


Lys Ala 


Ale* 

Ala 


Aon 

Asn 


A 1 o 

Aia 


Rl V 

uiy 


Rl V 

uiy 


Va 1 

vai 


9*70 
o * U 










975 
0 iD 




pi— Aon 

bin Asn 


A 1 o 

ai a 


oer 


Arg 


ASP 


Cat* 

oer 


Tnn 

i rp 


9QK 
OOO 








ion 






r a i 

Leu Gin 


Val 


He 


Met 


Lys 


A on 

Asn 


1 1 e 








405 








Ala Glu 


Tyr 


Gly 


His 


Glu 


Asn 


Asp 






420 










Gly Phe 


Lys 


Lys 


Val 


Ala 


Asp 


Ala 




435 










440 



<210> 83 
<211> 20 
<212> DNA 
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1 55 

100 










1UU 


T 1 o 
lie 


PI V 

uiy 


Val 


Gl v 

Ul / 


G1 v 
uiy 


Arp" 




1 1 9 

11C 




1 1 u 










1 75 




Arc 

A.I g 


Mpf 
lit? l 


A 1 a 

Ala 




Gl n 

U 1 11 


Hi s 

11 1 o 


Glu 

UlU 


OC 1 


1 fl5 










1 Q0 

i 






Thr 
1 III 


Trn 

i rp 


Rl V 

uiy 


Gl v 
uiy 


OCX 


1 Oil 
Li C U 


Val 
vai 


Ar p 

Al 5 










905 
£U0 








Va 1 

vai 


iyr 


Pho 

rne 


Va 1 
Vdl 


Car. 


Rl 11 
UlU 


Mot 

lie L 


1 1 p 

lie 








990 










Rl V 

uiy 


Pin 

uin 




T 1 o 
lie 


1 1 P 
11c 


Va 1 

Vdl 


<\or 
OcZ 


Rl V 
uiy 
















940 


T 1 a 

lie 


p i ii 

UlU 


Tiro 

Lys 


A 1 Q 

ai a 


Rl n 

ui n 


Rl n 

UlU 


T a 1 1 

Leu 


Rl v 

uiy 




950 










955 

LOO 




C A n 

oer 


C An 

oer 


PI V 

biy 


Ton 

i rp 


Va 1 

vai 


Hie 

ni s 


Thr 

i nr 


Dp A 

r I u 


9fi 5 
zoo 










970 






Arg 


pin 

ulU 


T 1 A 

lie 


Lys 


P 1 11 
ulU 


Va 1 

vai 


A n rr 

Arg 


A n or 

Arg 










ZOO 








p i ii 

blU 


1 1 A 

lie 


p i ii 

ul u 


PI 17 

uiy 


A 1 o 

ai a 


Thr 

i nr 


i yr 


nis 


















Lys 


tys 


Asp 


I 1 o 

lie 


A 1 o 

Aia 


T All 

Leu 


Drtn 


uys 






9. 1 c: 

o 10 










790 

06U 


p i ii 

blU 


Asn 


A 1 a 

Aia 


Lys 


Thr. 

inr 


T All 

Leu 


Ala 

ai a 


Aon 

ASp 




OOA 

ooU 










000 




PI 17 

uiy 


A 1 a 

Aia 


A ri n 

Asn 


Mot 

ne l 


r ro 


Cap 

oei 


Thr 
1 HI 


Ppn 

r I u 


9A5 

040 










150 

OOU 






A Tift 

Arg 


ASp 


T 1 a 

lie 


A n rr 

Arg 


Pho 

rne 


Rl v 

uiy 


Pnn 
rl U 


Rl v 

uiy 










**fi5 
000 








A 1 a 
Al a 


Thr 

i nr 


oei 


A 1 a 
Al a 


I on 
Leu 


Rl it 

UlU 


Mot 
He L 


Rl n 

Ul 11 








OOU 










Cop 
oc I 


Pho 
r lie 


PI ii 

UlU 


Tvr 

iyr 


Thr 

1 Ul 


A cn 
nop 


Rl 11 
UlU 


A r v 

Al § 






ouO 










A00 
*tuu 


Phe 


Lys 


Thr 


Cys 


Ala 


Glu 


Thr 


Ala 




410 










415 




Tyr 


Val 


Val 


Gly 


Ala 


Asn 


He 


Ala 


425 










430 






Met 


Leu 


Ala 


Gin 


Gly 


Val 


He 





445 



<213> Artificial Sequence 
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<220> / 

<223> Description of Artificial 
amplifying gltA gene 

<220> 

<221> misc_f eature 

<222> (9) 

<223> n=inosine 

<400> 83 

aagatcacnt acatcgaygg 

<210> 84 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
amplifying gltA gene 

<400> 84 

tagaagtcta cgttcgggta 

<210> 85 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
amplifying gltA gene 

<400> 85 

gtcgacaata gcctgaatct g 



Sequenceiprimer for 



20 



Sequencerprimer for 



20 



Sequenceiprimer for 



<210> 86 
<211> 21 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer for 
amplifying gltA gene 

<400> 86 

cggtggaacc ggtgctgaca t 21 

<210> 87 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence iprimer for 
amplifying gltA gene 

<400> 87 

gggtgggga attcggtcatg t 21 

<210> 88 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer for 
amplifying gltA gene 

<400> 88 

tgtcgtagcc gcggtagcgc a 21 

<210> 89 

<211> 1293 

<212> DNA 

<213> Corynebacterium thermoaminogenes 



<220> 

<221> CDS 

<222> (1). .(1290) 
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<400> 89 

gtg get tct gat aac aac aag get gta ctg cac tac ect ggc ggc gaa 48 
Val Ala Ser Asp Asn Asn Lys Ala Val Leu His Tyr Pro Gly Gly Glu 

15 10 15 

ttc gag atg ggc ate aag cag gee ace gag ggt aac tec ggt gtc ate 96 
Phe Glu Met Gly He Lys Gin Ala Thr Glu Gly Asn Ser Gly Val He 

20 25 30 

ctg ggt aag atg ctg teg gaa ace ggt ctg gtc ace ttc gac ccc ggt 144 
Leu Gly Lys Met Leu Ser Glu Thr Gly Leu Val Thr Phe Asp Pro Gly 

35 40 45 

tat gtc age acc ggt tec acc gaa tec aag ate ace tac ate gat ggt 192 
Tyr Val Ser Thr Gly Ser Thr Glu Ser Lys lie Thr Tyr He Asp Gly 

50 55 60 

gat gca ggc ate ctg cgc tac cgc ggc tac gac att gcg gat ctg gee 240 
Asp Ala Gly lie Leu Arg Tyr Arg Gly Tyr Asp He Ala Asp Leu Ala 
65 70 75 80 

gaa aat gee acc ttc aat gag gtc tec tac etc ctg ate aag ggt gag 288 
Glu Asn Ala Thr Phe Asn Glu Val Ser Tyr Leu Leu He Lys Gly Glu 

85 90 95 

etc ccg acc ccg gaa gag etc cac aag ttc aac gac gag att cgt cac 336 
Leu Pro Thr Pro Glu Glu Leu His Lys Phe Asn Asp Glu He Arg His 

100 105 110 

cac acc ctg ctg gac gag gac ttc aag tec cag ttc aat gtc ttc cct 384 
His Thr Leu Leu Asp Glu Asp Phe Lys Ser Gin Phe Asn Val Phe Pro 

115 120 125 

cgc gat gee cac ccg atg gee acc ctg gec tec teg gtt aac ate etc 432 
Arg Asp Ala His Pro Met Ala Thr Leu Ala Ser Ser Val Asn He Leu 

130 135 140 

tec acc tac tac cag gat cag ctg gat ccc ctg gat gag get cag ctg 480 
Ser Thr Tyr Tyr Gin Asp Gin Leu Asp Pro Leu Asp Glu Ala Gin Leu 
145 150 155 160 

gac aag gca acc gtc cgc ctg atg gcg aag gtt ccg atg ctg get gca 528 
Asp Lys Ala Thr Val Arg Leu Met Ala Lys Val Pro Met Leu Ala Ala 

165 170 175 

tac gca cac cgt gee cgc aag ggt gcg ccg tac atg tac ccg gac aac 576 
Tyr Ala His Arg Ala Arg Lys Gly Ala Pro Tyr Met Tyr Pro Asp Asn 

180 185 190 

tec etc aat gee cgt gag aac ttc ctg cgc atg atg ttc ggt tac ccg 624 
Ser Leu Asn Ala Arg Glu Asn Phe Leu Arg Met Met Phe Gly Tyr Pro 

195 200 205 

acc gag ccg tac gag gtt gat ccg ate atg gtc aaa gee etc gac aag 672 
Thr Glu Pro Tyr Glu Val Asp Pro He Met Val Lys Ala Leu Asp Lys 
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305 310 315 320 

He Val Lys Asp Thr Ala His Glu He Leu Glu His Leu Gly Gly Asp 

325 330 335 

Pro Leu Leu Asp Leu Ala Leu Lys Leu Glu Glu He Ala Leu Asn Asp 

340 345 350 

Asp Tyr Phe He Ser Arg Lys Leu Tyr Pro Asn Val Asp Phe Tyr Thr 

355 360 365 

Gly Leu He Tyr Arg Ala Met Gly Phe Pro Thr Asp Phe Phe Thr Val 

370 375 380 

Leu Phe Ala He Gly Arg Leu Pro Gly Trp He Ala His Tyr Arg Glu 
385 390 395 400 

Gin Leu Ala Asp Pro Gly Ala Lys He Asn Arg Pro Arg Gin He Tyr 

405 410 415 

Thr Gly Glu Thr Ala Arg Lys He He Pro Arg Glu Glu Arg 
420 425 430 

<210> 91 
<211> 1314 
<212> DNA 

<213> Brevibacterium lactofermentum 

<220> 
<221> CDS 
<222> (1). .(1311) 

<400> 91 

atg ttt gaa agg gat 
Met Phe Glu Arg Asp 
1 5 
cac tac ccc ggt ggc 
His Tyr Pro Gly Gly 
20 

ggt aac aac ggt gtt 
Gly Asn Asn Gly Val 
35 

ate act ttt gac cca 
He Thr Phe Asp Pro 
50 

ate acc tac ate gat 
He Thr Tyr He Asp 
65 

gac ate get gat ctg 
Asp He Ala Asp Leu 



ate gtg get act gat 
He Val Ala Thr Asp 

10 

gag ttc gaa atg gac 
Glu Phe Glu Met Asp 
25 

gtc ctg ggc aag atg 
Val Leu Gly Lys Met 
40 

ggt tat gtg age act 
Gly Tyr Val Ser Thr 
55 

ggc gat gcg gga ate 
Gly Asp Ala Gly He 
70 

get gag aat gec acc 
Ala Glu Asn Ala Thr 



aac aac aag get gtc ctg 
Asn Asn Lys Ala Val Leu 

15 

ate ate gag get tct gag 
He He Glu Ala Ser Glu 
30 

ctg tct gag act gga ctg 
Leu Ser Glu Thr Gly Leu 
45 

ggc tec acc gag teg aag 
Gly Ser Thr Glu Ser Lys 
60 

ctg cgt tac cgc ggc tat 
Leu Arg Tyr Arg Gly Tyr 
75 80 
ttc aac gag gtt tct tac 
Phe Asn Glu Val Ser Tyr 
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Leu Leu He Asn Gly Glu Leu Pro Thr Pro Asp Glu Leu His Lys Phe 

100 105 110 

aac gac gag att cgc cac cac acc ctt ctg gac gag gac ttc aag tec 384 

Asn Asp Glu He Arg His His Thr Leu Leu Asp Glu Asp Phe Lys Ser 

115 120 125 

cag ttc aac gtg ttc cca cgc gac get cac cca atg gca acc ttg get 432 

Gin Phe Asn Val Phe Pro Arg Asp Ala His Pro Met Ala Thr Leu Ala 

130 135 140 

tec teg gtt aac att ttg tct acc tac tac cag gat cag ctg aac cca 480 

Ser Ser Val Asn lie Leu Ser Thr Tyr Tyr Gin Asp Gin Leu Asn Pro 
145 150 155 160 

etc gat gag gca cag ctt gat aag gca acc gtt cgc etc atg gca aag 528 

Leu Asp Glu Ala Gin Leu Asp Lys Ala Thr Val Arg Leu Met Ala Lys 

165 170 175 

gtt cca atg ctg get gcg tac gca cac cgc gca cgc aag ggt get cct 576 

Val Pro Met Leu Ala Ala Tyr Ala His Arg Ala Arg Lys Gly Ala Pro 

180 185 190 

tac atg tac cca gac aac tec etc aac gcg cgt gag aac ttc ctg cgc 624 

Tyr Met Tyr Pro Asp Asn Ser Leu Asn Ala Arg Glu Asn Phe Leu Arg 

195 200 205 

atg atg ttc ggt tac cca acc gag cca tac gag ate gac cca ate atg 672 

Met Met Phe Gly Tyr Pro Thr Glu Pro Tyr Glu He Asp Pro He Met 

210 215 220 

gtc aag get ctg gac aag ctg etc ate ctg cac get gac cac gag cag 720 

Val Lys Ala Leu Asp Lys Leu Leu He Leu His Ala Asp His Glu Gin 
225 230 235 240 

aac tgc tec acc tec acc gtt cgt atg ate ggt tec gca cag gee aac 768 

Asn Cys Ser Thr Ser Thr Val Arg Met He Gly Ser Ala Gin Ala Asn 

245 250 255 
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Met Phe Val Ser He Ala Gly Gly He Asn Ala Leu Ser Gly Pro Leu 

260 265 270 

cac ggt ggc gca aac cag get gtt ctg gag atg etc gaa gac ate aag 864 

His Gly Gly Ala Asn Gin Ala Val Leu Glu Met Leu Glu Asp He Lys 

275 280 285 

aac aac cac ggt ggc gac gca acc gcg ttc atg aac aag gtc aag aac 912 

Asn Asn His Gly Gly Asp Ala Thr Ala Phe Met Asn Lys Val Lys Asn 

290 295 300 

aag gaa gac ggc gtc cgc etc atg ggc ttc gga cac cgc gtt tac aag 960 

Lys Glu Asp Gly Val Arg Leu Met Gly Phe Gly His Arg Val Tyr Lys 
305 310 315 320 
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aac tac gat cca cgt gca gca 
Asn Tyr Asp Pro Arg Ala Ala 
325 

etc gag cac etc ggt ggc gac 
Leu Glu His Leu Gly Gly Asp 
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Glu Glu He Ala Leu Ala Asp 
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405 
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Asn Arg Pro Arg Gin Val Tyr 
420 
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Pro Arg Glu Glu Arg 
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<210> 93 
<211> 1656 
<212> DNA 

<213> Corynebacterium thermoaminogenes 

<220> 
<221> CDS 

<222> (309). .(1595) 
<400> 93 

acgcccgatt cttcaacact atcgaagagg tcccaaccca cgcgttgacc cagggcttgg 60 
gtactttgtc ccgcgcgcaa aatatcgtgt tggtggcaac tggccaagga aaagcagaca 120 
gccatccgcg gaactgtgga aggtccagtg actgcttctt gcccaggttc cattctgcaa 180 
atgcacaaca acgccaccat catcgttgat gaagcagcag catccaagct gaaaaatgct 240 
gaccattacc gtctcatgga gcaattaaag ctgcgctaga aacaaaaagg aaagtactgt 300 
gtggggct atg cac aca gaa ctt tec agt ttg cgc cct gcg tac cat gtg 350 
Met His Thr Glu Leu Ser Ser Leu Arg Pro Ala Tyr His Val 
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gga ccc gcc age ggt ttt 
Gly Pro Ala Ser Gly Phe 
145 

cct gat ggg gat ggt tgg 
Pro Asp Gly Asp Gly Trp 
160 

etc ace ggt gca gcg gtt 
Leu Thr Gly Ala Ala Val 
175 180 
gaa ttc tec ggt gaa ate 
Glu Phe Ser Gly Glu He 
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tct gcc cct gat etc gtt 
Ser Ala Pro Asp Leu Val 
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ctt ttt acg ctt cgc gat 
Leu Phe Thr Leu Arg Asp 
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att ttc tgt cca caa gga 
He Phe Cys Pro Gin Gly 
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tac gca age tct gac cag 
Tyr Ala Ser Ser Asp Gin 
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acg ace ttc cgt gtc ctg 
Thr Thr Phe Arg Val Leu 
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gaa ttc tac gcg ccg cag 
Glu Phe Tyr Ala Pro Gin 
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Val Gly Trp Met Gly Leu 
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ccc atg ate age 782 
Pro Met He Ser 
155 

cag cgc gaa aac 830 
Gin Arg Glu Asn 

ctt gaa aac tgg 878 
Leu Glu Asn Trp 
190 

gca caa cct ggt 926 
Ala Gin Pro Gly 
205 

gaa tgc ccc aac 974 
Glu Cys Pro Asn 
220 

etc gat gtg ctg 1022 

Leu Asp Val Leu 

235 

gag gtt act cac 1070 
Glu Val Thr His 

aag ctt gaa gaa 1118 
Lys Leu Glu Glu 
270 

gat ttc ggt cat 1166 
Asp Phe Gly His 
285 

gat gcc tgg ctt 1214 
Asp Ala Trp Leu 
300 

cca aca gtt gcg 1262 

Pro Thr Val Ala 
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agg ctt cat ttg 1310 
Arg Leu His Leu 

gaa ggg gag teg 1358 
Glu Gly Glu Ser 
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Arg Val Asp He 
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Gly Val Arg Leu Ser Val Asp 
380 

gta aaa cct ggc gaa tta gtg 1502 
Val Lys Pro Gly Glu Leu Val 
395 
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He Thr Ala Gly His Gly Gin 
410 

ggt gac act att gag aga 1595 
Gly Asp Thr He Glu Arg 
425 

gtacaaa tacttegcaa aatcccttga 1655 
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<210> 94 

<211> 429 

<212> PRT 

<213> Corynebacterium thermoaminogenes 
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165 170 175 



THIS PAGE BLANK 



WSPTO) 



WO 01/25447 .^B PCT/JTP00/06913 

119/123 W 

Gly Ala Ala Val Leu Tyr Arg Ser Ala Asp Leu Glu Asn Trp Glu Phe 

180 185 190 

Ser Gly Glu He Thr Phe Asp Leu Ser Asp Ala Gin Pro Gly Ser Ala 

195 200 205 

Pro Asp Leu Val Pro Gly Gly Tyr Met Trp Glu Cys Pro Asn Leu Phe 

210 215 220 

Thr Leu Arg Asp Glu Lys Thr Gly Glu Asp Leu Asp Val Leu He Phe 
225 230 235 240 

Cys Pro Gin Gly Leu Asp Arg lie Asp Asp Glu Val Thr His Tyr Ala 

245 250 255 

Ser Ser Asp Gin Cys Gly Tyr Val Val Gly Lys Leu Glu Glu Thr Thr 

260 265 270 

Phe Arg Val Leu Arg Gly Phe Ser Glu Leu Asp Phe Gly His Glu Phe 

275 280 285 

Tyr Ala Pro Gin Val Ala Val Asn Gly Ser Asp Ala Trp Leu Val Gly 

290 295 300 

Trp Met Gly Leu Pro Ala Gin Asp Asp His Pro Thr Val Ala Gin Glu 
305 310 315 320 

Gly Trp Val His Cys Leu Thr Val Pro Arg Arg Leu His Leu Arg Asn 

325 330 335 

His Ala He Tyr Gin Glu Leu Leu Leu Pro Glu Gly Glu Ser Gly Val 

340 345 350 

Thr Arg Ser Val Leu Gly Ser Glu Pro Val Arg Val Asp He Arg Asp 

355 360 365 

Asn Val Ser Leu Glu Trp Asp Gly Val Arg Leu Ser Val Asp Arg Asp 

370 375 380 

Gly Asp Arg Arg Val Ala Glu Val Lys Pro Gly Glu Leu Val He Ala 
385 390 395 400 

Asp Asp Asn Thr Ala lie Glu He Thr Ala Gly His Gly Gin Val Ser 

405 410 415 

Phe Ala Phe Arg Thr Phe Lys Gly Asp Thr He Glu Arg 
420 425 

<210> 95 
<211> 35 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer for 
amplifying scrB gene 
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<400> 95 

gtacatattg tcgttagaac gcgtaatacg actca 

<210> 96 

<2U> 35 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequenceiprimer for 
amplifying scrB gene 

<400> 96 

cgttagaacg cgtaatacga ctcactatag ggaga 

<210> 97 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer for 
LA cloning of scrB 

<400> 97 

gtaaagagcg tcgggcaggt gcgtccactg 

<210> 98 

<2il> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer for 
LA cloning of scrB 

<400> 98 

ggtgtgagcc cagccggtgc gctttggtgc 



<210> 99 
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<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer for 
LA cloning of scrB 

<400> 99 

atcagccctg atggtgatgg ttggaaaatg 30 

<210> 100 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequenceiprimer for 
LA cloning of scrB gene 

<400> 100 

ggtgcagcgg ttctataccg ctcgacagat 30 

<210> 101 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequenceiprimer for 
amplifying scrB gene 

<400> 101 

ggcccgggac gcccgattct tcaacactat eg 32 

<210> 102 
<211> 32 
<212> DNA 



<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer for 
amplifying scrB gene 

<400> 102 

ggcccgggga tcaagggatt ttgcgaagta tt 32 

<210> 103 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer for 
amplifying icd gene 

<400> 103 

gaagatctct atgaccagcg catcaagctg 30 

<210> 104 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer for 
amplifying icd gene 

<400> 104 

gaagatctgg tcatcccaga acctgatcac 30 

<210> 105 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer for 
amplifying gdh gene 
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<400> 105 

gcgcctgcag gtccgagggt gtgcgttcgg ca 



32 



<210> 106 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer for 
amplifying gdh gene 

<400> 106 

gcgcctgcag gcaccaggat gccctcaacc ag 32 

<210> 107 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer for 
amplifying gltA gene 

<400> 107 

ggggtaccga tcactataac cccacagcac 30 

<210> 108 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer for 
amplifying gltA gene 



<400> 108 

ggggtaccct ggctgatctg aactaggcgc 



30 
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iternational application No. 

INTERNATIONAL PN^MlNARY EXAMINATION REPORT PCT/JP00/069 1 3 



I. Basis of the report 



1. With regard to the elements of the international application:* 
[X] the international application as originally filed 

I | the description: 

pages , as originally filed 

pages , filed with the demand 

pages , filed with the letter of 

1 | the claims: 

pages , as originally filed 

pages , as amended (together with any statement under Article 19 

pages , filed with the demand 

P a g es , filed with the letter of 



| | the drawings: 

pages , as originally filed 

pages , filed with the demand 

P a g es , filed with the letter of 



1 1 the sequence listing part of the description: 

P a g es . as originally filed 

P a § es , filed with the demand 

P a e es , filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

Thes e elements were available or furnished to this Authority in the following language which is* 

□ the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminarv examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

□ 

contained in the international application in written form. 
DKI filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing docs not go beyond the disclosure In the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted in the cancellation of: 

□ 

the description, pages 

the claims, Nos. 

the drawings, sheets/fig 

5 |~n This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
— beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since thev do not contain amendments (Rule 70.16 
and 70.17). 

K * Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 


I . Statement 








Novelty (N) 


Claims 


1-49 


YES 


Claims 




NO 


Inventive step (IS) 


Claims 




YES 


Claims 


1-49 


NO 


Industrial applicability (IA) 


Claims 


1-49 


YES 


Claims 




NO 



Citations and explanations 

Document 1 
Document 2 
Document 3 



Document 4 
Document 5 
Document 6 



Document 7 



Document 8 



JP, 7-63383, B2 (12.07.95) 
JP, 4-4887, A (09.01.92) 

K. Takai et al., "ppc, the gene for phospho- 
enolpyruvate carboxylase from an extremely 
thermophilic bacterium, Rhodothermus 
obamensis: Cloning, sequencing and over- 
expression in Escherichia coli", Microbiology 
(1988), Vol. 144, No. 5, pp. 1423-1434 
JP, 5-56782, A {09.03.93) 
WO, 92/18635, Al (29.10.92) 
D. Wereecke et al., "Cloning and sequence 
analysis of the gene encoding isocitrate 
lyase from Rhodococcus fascians" , Gene 
(1994), Vol. 145, No. 1, pp. 109-114 
W. Jager et al . , "A Corynebacterium 
glutamicum gene encoding a two-domain protein 
similar to biotin carboxylases and biotin- 
carboxyl-carrier proteins", Arch. Microbiol. 
(1996), Vol. 166, No. 2, pp. 977-984 
S. Donadio et al., "Erythromycin production 
in Saccharopolyspora erythrae does not 
require a functional propionyl-CoA 
carbocyclase", Mol . Microbiol. (1996), Vol. 
19, pp. 977-984 
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Document 9: WO, 94/08016, Al (14.04.94) 
Document 10: WO, 96/32484, A2 (17.10.96) 

Document 11: E. Kimura et al., "Molecular cloning of a 

novel gene, dtsR, which rescues the detergent 
sensitivity of a mutant derived from 
Brevibacterium lactof ermentum" , Biosci. 
Biotechnol Biochem. (1996), Vol. 60, pp. 
1565-1570 

Document 12: WO, 95/23224, Al (31.08.95) 
Document 13: JP, 10-234371, A (08.09.98) 
Document 14: JP, 7-121227, B2 (25.12.95) 

Document 15: A. M. Alves et al . , "Characterization and 
phylogeny of the pfp gene of Amycolatopsis 
methanolica encoding PPi-dependent phospho- 
fructokinase", J. Bacteriol. (1996), Vol. 
178, pp. 149-155 

Document 16: A. M. C. R. Alves et al., "Identification of 
ATP-dependent phosphof ructokinase as a 
regulatory step in the glycolytic pathway of 
the actinomycete Streptomyces coelicolor A3 
(2)", Appl. Environ. Microbiol. (1997), Vol. 
63, pp. 951-956 

Document 17: JP, 8-196280, A (06.08.96) 

Document 18: JP, 5-244958, A (24.09.93) 

Document 19: W. Kronemyer et al., "Structure of the 

gluABCD cluster encoding the glutamate uptake 
system of Corynebacterium glutamicum, "J. 
Bacteriol. (1995), Vol. 177, pp. 1152-1158 

Document 20: C. Rollin et al., " 13 C-NMR studies of 
Corynebacterium melassecola metabolic 
pathways", Eur. J. Biochem. (1995), Vol. 227, 
No. 1-2, pp. 488-493 

Document 21: S. Hein et al., "Biochemical and molecular 

characterization of the Alcaligenes eutrophus 
pyruvate dehydrogenase complex and 
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identification of a new type of dihydro- 






lipoamide dehydrogenase", J. Bacterid . 






(1994), Vol. 176, pp. 4394-4408 


Document 


22: 


P. E. Stephens et al . , "The pyruvate 






dehydrogenase complex of Escherichia coli 






K12. Nucleotide sequence encoding the 






pyruvate dehydrogenase component", Eur. J. 






Biochem. (1983) , Vol. 133, pp. 152-162 


Document 


23: 


WO, 99/18228, A2 (15.04.99) 


Document 


24 : 


JP, 10-165180, A (23.06.98) 


Document 


25: 


JP, 2-291276, A (18.04.90) 


Document 


26: 


JP, 11-196887, A (27.07.99) 


Document 


27 : 


JP, 8-66189, A (12.03.96) 


Document 


28: 


M. P. Ruklish et al., "The functioning of the 






tricarboxylic acid cycle in Brevibacterium 






flavum and Micrococcus glutamicus", 






Mikrobiologiya (1987), Vol. 56, No. 5, pp. 






759-763 


Document 


29: 


J. M. Mengaud et al . , "The major iron- 






containing protein of Legionella pneuphilia 






is an aconitase homologous with the human 






iron-responsive element-binding protein", J. 






Bacteriol. (1993), Vol. 175, pp. 5666-5676 


Document 


30 : 


C. Prodromou et al., "The aconitase of 






Escherichia coli. Nucleotide sequence of the 






aconitase gene and amino acid sequence 






similarity with the mitochondrial isopropyl- 






malate isomerases", Eur. J. Biochem (1992), 






Vol. 204, pp. 588-609 


Document 


31 : 


B. J. Eikmanns et al . , "Cloning and sequence 






analysis, expression and inactivation of the 






Corynebacterium glutamicum icd gene encoding 






isocitrate dehydrogenase and biochemical 






characterization of the enzyme", J. 






Bacteriol. (1995), Vol. 177, pp. 774-782 
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Document 32 



Document 33 



Document 34 : 
Document 35: 
Document 36; 



Document 37 
Document 38 



Document 39 



A. Ishii et al., "Genes encoding two 
isocitrate dehydrogenase isoenzymes of a 
psychrophilic bacterium, Vibrio sp. strain 
ABE-l", J. Bacterid. (1993), Vol. 175, pp. 
6873-6880 

B. J. Eikmanns et al., "Corynebacterium 
glutamicum lpd gene, complete CDS", Genbank 
(1 February 1999), Acc. No. Y16642 

WO, 97/48790, Al (24.12.97) 
WO, 95/34672, Al (21.12.95) 

E. R. Boermann et al., "Molecular analysis of 
Corynebacterium glutamicum gdh gene encoding 
glutamate dehydrogenase", Mol . Microbiol. 
(1992), Vol. 6, pp. 317-326 
JP, 6-502548, A (24.03.94) 

B. J. Eikmanns et al . , "Nucleotide sequence, 
expression and transr ipt ional analysis of the 
Corynebacterium glutamicum gltA gene encoding 
citrate synthase", Microbiology (1994), Vol. 
140, pp. 1817-1828 

M . A. Pardo et al . , "Nodulating ability of 
Rhizobium tropici is conditioned by a 
plasmid-encoded citrate synthase", Mol. 
Microbiol. (1994), Vol. 11, pp. 315-321 



Claim 49 

Documents 1 and 2 disclose methods for amino acid 
fermentation using the thermoduric bacterium 
Corynebacterium thermoaminogenes . 

The disclosures in Documents 1 and 2 differ from the 
inventions set forth in Claims 1, 17 and 18 in the present 
application in that the former do not mention an 
isocitrate lyase of the specified amino acid sequence from 
Corynebacterium thermoaminogenes which contributes to 
amino acid synthesis, or a nucleic acid which encodes the 
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same . 

However, it was known before the filing date of the 
present application that enzymes for industrial use are 
preferably heat-resistant enzymes, and cloning of heat- 
resistant enzymes from a thermoduric bacterium was a known 
problem; and Document 3 discloses a means for solving this 
problem by constructing a primer based on the nucleic acid 
sequence of the gene for a desired enzyme which 
contributes to amino acid synthesis in another, closely 
related, species, cloning the desired heat-resistant 
enzyme and determining the sequence of the gene coding the 
desired enzyme. 

Documents 4-6 disclose amino acid sequences of 
bacterial isocitrate lyase from closely related species 
and sequences of the nucleic acid coding the same, and 
since construction of a primer and cloning do not entail 
any unexpected special difficulty for a person skilled in 
the art, the inventions set forth in Claims 1, 17 and 18 
could be deduced easily by a person skilled in the art 
from Documents 1-6. 

Production of transformant microorganisms using a 
cloned gene, and amino acid fermentation, were routine 
practices before the filing date of the present 
application; therefore, the same applies to Claim 49. 

The fact that the resulting enzyme is heat-resistant 
is obvious given the nature of the microorganism from 
which it comes and cannot, therefore, be regarded as 
surprising . 

Similarly, Documents 7-10 disclose amino acid 
sequences for acyl-CoA carboxylases and sequences of 
nucleic acid coding the same; Documents 11-13 disclose 
amino acid sequences for Dtsr and sequences of nucleic 
acid coding the same; Documents 14-16 disclose amino acid 
sequences for phosphof ructokinase and sequences of nucleic 
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acid coding the same; Documents 17 and 18 disclose amino 
acid sequences for proteins which are able to bestow the 
ability to utilize sucrose, and sequences of nucleic acid 
coding the same; Claim 19 discloses amino acid sequences 
of proteins which have a function contributing to glutamic 
acid uptake, and sequences of nucleic acid coding the 
same; Documents 20-22 disclose amino acid sequences for 
pyruvate dehydrogenase and sequences of nucleic acid 
coding the same; Document 23 discloses an amino acid 
sequence for pyruvate carboxylase and the sequence of 
nucleic acid coding the same; Documents 24-27 disclose 
amino acid sequences for phosphoenolpyruvate carboxylase 
and sequences of nucleic acid coding the same; Documents 
28-30 disclose amino acid sequences for aconitase and 
sequences of nucleic acid coding the same; Documents 31 
and 32 disclose amino acid sequences for isocitrate 
dehydrogenase and sequences of nucleic acid coding the 
same; Document 33 discloses an amino acid sequence for 
dihydrolipoamide dehydrogenase and the sequence of nucleic 
acid coding the same; Documents 34-35 disclose amino acid 
sequences for 2-oxoglutarate dehydrogenase and sequences 
of nucleic acid coding the same; Documents 36 and 37 
disclose amino acid sequences for glutamate dehydrogenase 
and sequences of nucleic acids coding the same; and 
Documents 38 and 39 disclose amino acid sequences for 
citrate synthase and sequences of nucleic acid encoding 
the same. 

Therefore, the inventions relating to acyl-CoA 
carboxylases set forth in Claims 2, 19 and 20, the 
inventions relating to Dtsr set forth in Claims 3, 4 and 
21-24, the inventions relating to phosphof ructokinase set 
forth in Claims 5, 25 and 26, the inventions relating to 
proteins capable of bestowing the ability to utilize 
sucrose set forth in Claims 6, 27 and 28, the inventions 
relating to proteins having a function contributing to 
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glutamate uptake set forth in Claims 7, 29 and 30, the 
inventions relating to pyruvate dehydrogenase set forth in 
Claims 8, 31 and 32, the inventions relating to pyruvate 
carboxylase set forth in Claims 9, 33 and 34, the 
inventions relating to phosphoenolpyruvate carboxylase set 
forth in Claims 10, 35 and 36, the inventions relating to 
aconitase set forth in Claims 11, 37 and 38, the 
inventions relating to isocitrate dehydrogenase set forth 
in Claims 12, 39 and 40, the inventions relating to 
dihydrolipoamide dehydrogenase set forth in Claims 13, 41 
and 42, the inventions relating to 2-oxoglutarate 
dehydrogenase set forth in Claims 14, 43 and 44, the 
inventions relating to glutamate dehydrogenase set forth 
in Claims 15, 45 and 46 and the inventions relating to 
citrate synthase set forth in Claims 16, 47 and 48 could 
be conceived easily from the aforementioned documents. 
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